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180 Dundas Street 
TOLOnLO,; Ontario 
Tuesday, 

sunes36,,- #951 


VOLUME XV 


THE FURTHER PROCEEDINGS OF THIS . 
INQUIRY RESUMED PURSUANT TO ADJOURNMENT 


APPEARANCES AS HERETOFORE NOTED 


DR. WILLIAM J. NICHOLSON, PREVIOUSLY AFFIRMED, RESUMES THE STAND 


DR. DUPRE: Good morning, class. Who is number 
one in the batting Lineup? 

MR. HARDY: I am, Mr. Chairman. 

DR. DUPRE: Mr. Hardy, you are going to lead off? 

MR. HARDY: Yes, Sir. 

DR. DUPRE: Very well. Proceed, please. 
CROSS-EXAMINATION BY MR. HARDY 


Q. Yesterday you were asked a question, 
Dr. Nicholson, about monitoring schools. I believe you indicated 
you did not believe it was very useful to do air sampling in 
SCnOOLS pets etneat COLrect: 

A. To base corrective action upon an air 
sampling program. 

Q. Maybe you could just repeat why it is you 


don't believe that's a valuable tool? 
A. Because if there are damaged surfaces, or 
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- 4 - Nicholson, cr-ex 


A. (cont'd.) you can see visually that asbestos 
has in the past been disrupted by the kids, or is physically 
deteriorating, the decision should be based upon that fact, 
because if it has taken place in the past, it can take place in 
the future, and one need not do air sampling to verify that 
there has been and probably will be a problem. 

Additionally, air sampling can be misleading 
in that it can only tell you what is the condition at that 
oF one particular point in time, which may not reflect conditions 
at other times where it would be of concern. It would be 
difficult to catch the disruption directly with an air sampling 
program, that would reveal the full scope of the problem. 

There can be reasons for doing air sampling 
to...but in general, for control purposes, it is unnecessary. 
15 Q. I gather air sampling, as you see ity 
might miss measurements during disruption of the material on 
the ceiling? 

Ree Thats ¥oorrect. 

Qat'd gathen those measurements, were they taken, 
would be higher than what would be found with average sampling 
ay during the day? 

A. If you sampled enough times that you picked 
them up, you could do a, in essence, year-weighted average thate 
would reflect the total conditions, but that's not a practical 
course of action. 

25 Q. I gather you believe that LEMS Aimportant 
in terms of medical consequences, there are those sorts of 
exposures at some time during the day? 

A. The higher the exposure, the greater the 
consequence, that's correct. Whether it's...you know, whether 
it would be the exposure...it isn't so mich: peroserthe Cotad 
dose that would be the most important. I mean, you could have 


a high exposure for a few minutes that would have less consequence 
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= 5) = Nicholson, cr-ex 
A. (cont'd.) than an average exposure over 
a day or so, at much lower levels. It would depend upon the... 
the health consequences, I think, depend upon the total amount of 
5| asbestos inhaled. 
Q. You would be worried that by doing air 
sampling you might get a low average that would not pick up 
the peak exposure during destruction, and thus lead to an 
incorrect conclusion about whether... 
Ree Noveaiustethat stne alr sampling has no...to 
i try to get an average that would reflect every condition is just 
not a practical sort of thing. [In each individual school you 
would be having every analytical instrument in Canada involved 
in trying to make that assessment. 
Even when you did so, you would have less 
information that a person with common sense can tell eby mLoOking 


15 
at the material. 


Ope so unvsotner words, it would be your view 
that if common sense shows you on the Gelling, chat tie, asSves tos 
has been poked, that's enough information to make a decision to 
take corrective action? 

20 A. In general, that's correct. We are talking 
about issues that have a spectrum of problems, a spectrum of 
severity of problems. It might be one simple little corner that 
has a water leak, or something like that, versus a building 
where the asbestos is literally just falling down like the moss 


in the Louisanna swamps...which there is a picture in my book 


25 
that shows that. 


Q. That's certainly not very common in 
Scnools, Ls Lor 
A. It's fortunately not common, but iS 
unfortunately common enough that the school problem is a real one. 
30 Q. Yesterday you discussed some occupational 
standards which have been established in other countries in 
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- 6- Nicholson, cr-ex 


Q. (cont'd.) previous years. I believe you 
indicated that the 1968 standard established in the United Kingdom 
was based solely on protecting against asbestosis, is that 
Correct? 

A. That's correct, and that*s how it was 
stated in their publication in 1968, in the British Occupational 
Hygiene study. 

On) tf believe, did you imply the same was true 
for the two fiber standard in the United States? 

A. The British standard as initially published 


10 


Wacmeiad) aecertain tlexioidityeto at. It wasn't directly a 
two fiber standard. It had that as its goal. 

The U.S. standard took that information and gave 
great credence to it, and that's I believe the words, in the 
15| establishment of their standard, in the 1972 standard that was 
set, for the criteria document that preceeded that 1972 and 
subsequently the 1976 standard. 

Q. But that standard-setting criteria document 
in the United States was not based solely on protecting against 
asbestosis? 
iy Ae sleargely, it was. | They were certainly not 
protecting against cancer, and they did not claim to do so. 

QO. Welly, maybe I could read to you from that 
criteria document, from the National Institute of Occupational 
Safety and Health. 

A. Which one are you reading from? 

Q. From the one that is dated 1972. 


Aa LOK AV. 


25 


Q. Which is cited, I believe, in your tab nine. 

7A ES ike | gh mie 

Q. On page Roman numeral one dash one of that 
document, the first sentences in the report say: "The 


National Institute for Occupational Safety 
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aie tie NiecnolLsongs Cr-ex 
0.4 (conteds)) "and Health, NIOSH, recommended 
that worker exposure to asbestos dust in the 
workplace be controlled by requiring compliance 
5 with the following sections: 
Control of worker exposure to the limit stated 
will prevent asbestosis and more adequately 
guard against asbestos-induced neoplasms"... 
A SOL course « 
an Q. Which I assume they mean cancer? 

A. If you reduce it, you will more adequately 
guard against it than the ridiculous concentrations that were 
extant in the industry previously, but thatic certainly not 
protecting against cancer to the extent that you eliminate it 
in the work force, and that standard certainly doesn't do that 
and they don't claim to do that in that criteria document. 

NIOSH) pnmtact, ane theiredater criteria document, 


15 


recommended a standard of zero point one fibeus pen milli litre, 


and even admitted that might not protect against cancer. 


O spel Shesteeet jbrue,, Dr. Nicholson, that given 


— 


your belief that you could extrapolate risk of cancer linearly 


20 down to zero, that no standard other than a standard of 


ce 


absolutely no exposure would completely protect against cancer? 


A. The only standard that one ri meaGt cal 


say would be absent of risk, dig Gabestandand wOlw2euO. but yt 
also is recognized that that's, with the asbestos that is in 
or place; Snot a totally realizable standard. So the next best 
thing that you can do is to get as close to that as possible, 
but in fact the only standard that is absolutely safe for 
everybody in the country, and one that you could assure people 
will not produce a single case Of cancer, WSieZzeno. 

Q. That would, similarly that would be true 


for many constituents in foods - like aflatoxins, which 
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- 8 - Nicholson, cr-ex 

Q. (cont'd.) also are known to be associated 

with cancer, and thus the only way to be totally safe, as you 
talk about linear extrapolation, would be to ban all aflatoxins 

5 from foods? 

A. To be absolutely safe, chart sweorrect. 

Q. Which would mean banning all use of peanuts 
in foods? 

A. If you set as your criterion the goal of 
absolute safety. Standard setting does not set that goal. 

10 In both foods and in, unfortunately, in the occupational setting, 
they sometimes allow the economics to totally dominate, but 
they clearly have to take into account feasibility. Thats 
established in the United States enabling legislation of OSHA, 
to the extent feasible, workers shall be protected from harm 


ie throughout their working life. 
That document did not call for the absolute 
protection, and thus we have standards in the workplace ehaigico 
not afford absolute protection. We have standards in the food 
industry that do not afford absolute protection, although: 50x 
added carcinogens to foods, they do. The Delaney Clause is 
20 a prohibitive clause: You shall not add a material to foods 
that has been shown to produce cancer in appropriate animal 


studies, at any concentration. 
Aflatoxin is allowed in food because it is 


not an added contaminant. It is a mycotoxin from fungus growth 
through poor storage. Unfortunately, the levels that they 

= allow there are considerable and there are undoubtedly cases 
of liver cancer that are being produced by it, Iimtsure; in 


our country. 
Q. So you believe that the current Food and 


Drug Administration standard for aflatoxin is too ome setts 
A. I would believe it is too high to protect 
people fully. It was a standard that was established largely 
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-9- Nicholson, cr-ex 

A. (cont'd.) balancing economics and disease, 

im agveryvecrude Way. .,GButeittsisinot a totally protective standard, 
as is the standard to prohibit the introduction of red dye number 
two. 

Q. Do I hear you saying that it was a mistake, 
in considering the aflatoxin, to...and I'm asking this generically 
because I think it's relevant to asbestos, too...are you saying 
it was a mistake to consider economic factors in setting the 
standard for aflatoxin? 

HWaeENOneL downot.s. LU'menot making the argument 
here that one has to achieve an absolute...a standard of absolute 
safety. 

When you look at the situation, as in the case 
with aflatoxin, if you eliminate it from corn, to eliminate it 
from peanuts, would be such a disruptive situation that it would, 
in addition to being literally impractical, but would cause more 
harm in terms of malnutrition, perhaps death, than Les) inclusion 
in there. I mean you can make lots of risk/benefit analyses which 
are as uncertain as they can be, but nevertheless there is the 
need in circumstances to balance competing factors. 

The wrong way to do it, in some circumstances, 
is to assign a dollar cost to a life and say we are going to 
allow so much death because we want so many dollars. 

Q. That's not what the Food and Drug 
Administration did with aflatoxin, is it? 

A. I'm not saying...in the background of some 
of the risk/benefit analyses, that is the process that Lsigowng on. 
If you set a cutoff at whatever the number Ls, voumnave suo reject 
so much peanuts for consumption. If you set Dtchiagher feyou do 
not have to reject for use so much food. You do not have to spend 
as much money for proper control, proper storage, control storage 
facilties, and so on. And the same obtains in the workplace, as 


we see. 
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A. (cont'd.) The vinyl chloride standard went 


to one part per million based upon the recognition that that level 
was not absolutely safe, but it was very close to being safe and 
it was something that was achievable with technology, and it 
turned out it was achievable at a cost to industry that was 
trivial. In fact, they were making money from the technology 
that they developed to implement that standard, as they sold 

it to other companies. 

So you are in a very dynamic situation when 
10| you are setting standards, and that dynamic situation has to be 
recognized, and it's recognized in virtually all of the enabling 
legislation, with the exception of the Delaney Clause. There, 
largely, you are dealing with things that have very little 
relevance to significant benefits. The use of red dye number two, 
is an example. It wouldn't make the darndest, bit) of, diatference 
Me to the population whether that's in food or out, in terms of 
the benefits that are derived to them. It has some benefit to 
the food industry because it makes something look a little 
prettier, but it certainly doesn't add any nutritive value, 
and thus the exclusion of that on an absolute basis makes sense. 
20 The exclusion of aflatoxin on an absolute 
basis does not, because its elimination would be virtually 
impossible from vast stores in the United States. 

Q. We've probably got a little; sidetracked, 
but the way we got into this was by discussing whether the 
1972 NIOSH criteria document considered the cancer risk. 
as A. It did not seriously consider the cancer 
risk in the levels that it set at that time. Those levels do 
not protect against cancer. NIOSH recognizes they do not 
protect against cancer, They were largely chosen because those 
were the levels that were achievable by imdustryasatthab tame, 
and firstly they set a standard of five fibers rather than two 


fibers, for the period 1972 through 1976. That was simply 
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A. (cont'd.) because it was felt that that 
would be possible. They did not think at that time that two 
fibers would be possible, but said that within five years it 

5| would be, and so we will then go to two fibers in five years. By 

that time the industry would have the technology available to 
control to that’ level: 

So again it was a dynamic process recognizing 
both the engineering realities, to some extent the economic 


realities, and also recognizing the health realrtres  that™=that 


10) would not necessarily protect against cancer, as was manifest 
very clearly in the second criteria document that was published 
sia ae BS AY es 

QO. But they did consider the cancer risk of 
asbestos in drafting this document? That's what it states. 

15 A. It didn't say that. It simply said that 


it would reduce the cancer risk from what it was before, where 
you uncontrolled levels... 
Q. Well, I read that to say... 
A. That's exactly the statement that you read. 
Q. And you don't read that to say that cancer 
20 was in their minds when they drafted this document, as well as 
asbestosis? 
Ree Certainly cancer can be Prec neilte Minas, DUT 
they weren't setting a standard to Controi, co eliminate” cancer: 
It wasn't...in fact, if you can class that document to that 
of vinyl chloride, where they were in fact recognizing only, 
sad SClelvwevircually Only che carcinogenic properties, they were 
making a major consideration that we are COing- Low cne= lowest 
level measurable, because the only level that could protect 
against cancer is zero, and we can measure this as one part per 
million. They recognize that there is going to be variations 
30 about that and there will be excursions above fe. DUC LN 


essence they were setting a zero level within the level of 
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Recount d sjieetecnnology.0. it was kind of a 
mumbo-jumbo sort of thing, but that's what they stated they 
were doing. That's also what they were stated to be doing 
when they established the criteria of zero point one. That 
wasn't a technological standard in terms of engineering controls. 
That was a technological standard in terms of measurement. It's 
what they would measure as zero, which would be a standard that 
would consider cancer. 

Omelet. cetalkerd l1ttiesabout only 'apzero level 
protecting against cancer. I believe yesterday you discussed a 
number of studies and from those studies predicted the risk of 
exposure to one fiber per millilitre per year, and I believe 
you indicated on a number of occasions yesterday that it is your 
view that the risk predicted by those studies could be 
extrapolated to very low levels of exposure. Is that worrect? 

Ree lens the only extrapolation we have. There 
are no other data that indicate that another extrapolation is 
appropriate. 

O. But on the other hand, there are also no 
data at low levels documenting the dose-response relationship 
at those low levels? 

A. At the levels considerably below one fiber 
peteniinl breerey that bo GOrrect. 

Q. Therefore assumptions have to be made about 
what the dose-response curve does below that point on the curve 
where we have actual documented data? 

Pe MLES 

Gums Ie would just’ be curious to get your view 
of a statement made before this Commission on December 12, 1980, 
when Dr. ... 

MISS JOLLEY: Perhaps Dr. Nicholson should have 
the advantage of having that before him, in order to be able to 


respond, since that certainly was of concern last week. 
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= Lo Nicholson, cr-ex 
DR. DUPRE: Yes. 
Was it a long segment? 
MR. HARDY: No, it's only one sentence. 
5 DR. DUPRE: If you want to have a lipokRatect 
and see it in context, perhaps you can just ibrietly *redd 
the part. I'll be happy to have... 
MR. HARDY: Certainly, certainly. 
Dr. David Sackett, professor of epidemiology 


and biostatistics at McMaster University, appeared before this 


bs Commission and gave a general review of what he called 
diagnostic tests for causation, and talked about a number of 
issues, an interpretation of epidemiology, for the benefit of 
this Commission. 

One of the things Dr. Sackett said is othe 

15 following s.e The mathematical properties of shapes and locations 
are complex, but a few simple rules will 

assist their interpretation by anyone: 

1. Beware of extrapolations beyond actual 
observations, for they represent acts of 
faith rather than acts of observation." 

20 


DR. DUPRE: For the record, that Ls, OL CouLse, 
from the proceedings of public meeting number two. 
Could you give us the page number, please? 
MPEMHARDY =) (Certainly. [t's page erohntror 
the prepared address by Dr. Sackett, which is appendix B to 
25 the proceedings on December 2 Oe 
DR. DUPRE: Would you like to have that CENA 
THe UCI EL OL, yous 
THE WITNESS: No. 
To a certain extent they are acts GCletalch. 
To another extent they are an act of prudence. The alternative, 


30 ‘ : ‘ : 
that of not making extrapolations, not making estimates based 
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THE WITNESS: (cont'd.) upon the best available 


evidence, would then say that it is perfectly acceptable to allow 
large populations to be exposed to considerable quantities of 
asbestos, and not do anything until we see the bodies in the 


street. I think that's morally reprehensible, and that's the 


alternative that you are suggesting as being an option to 


extrapolation and making judgements based upon the best 


evidence that we have at this time. 
MEMHARDYs O02) 2 GOn-t chink 1 suggested an 


alternative. I'm just trying to understand what it is that 


you are assuming, Dr. Nicholson, and that's why I am asking 


the question. 
It's possible 


though, since we don't have 


documented data at very low levels, that the dose-response 


relationship is curvilinear, and would thus predict less risk 


than a linear extrapolation would predict? 
Wee TPs possible that Lt 1S curvilinear and 


would predict less risk. laoes 


curvilinear shape and would, in 


possible it has a different 


fact there could be greater 


risk at lower levels. We don't know. It could go either way. 


Q. Yesterday 


you talked about immunology as 


being relevant, perhaps, to the effect of asbestos on the body. 


As I interpreted that, you were saying that there may be 


immunological effects which fight against asbestos in the body, 


which perhaps are more effective at much lower doses. 


A.) NO, NO. 


I didn't say anything about doses. 


I said that immunological status can bear upon the development 


of cancer that might otherwise have resulted from exposure to 


a carcinogen. That is, a carcinogen can cause a cell to become, 


in essence, to be malignant. 


But that cell is attacked by 


lymphocytes and removed, and killed and removed from the body 


before it can develop into an 


multiply and continue thereon. 
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A. (cont'd.) with the amount of a carcinogenic 
agent in the body. It has to do with the process of cancer 
itself. 

Q. There are, though, defence mechanisms in 
the body which act against asbestos? 

A. Right. There are enzymes that are involved 
in DNA repair. There's a lot of processes in the body that 
are protective and will certainly reduce the risk of developing 
cancer where they otherwise could be absent. 

Otvelt'sspossible that some of those defence 
mechanisms may be very, very effective when you are talking 
about very low doses of asbestos? 

A. The possibility of some of them being 
dose-related exists. I don't know of such a dose-related 
process for asbestos, and I don't know if anyone else does 
either. I would be interested if you could provide animal data 
that would show such a process to operate. 

In some cases, with chemical carcinogens, 
processes have been proposed that operate better at low levels 
than at high levels. That is, you can metabolize through 
certain pathways carcinogenic agents that are, that saturate 
and thus at higher levels are less effective. 

Butel tdowmnoteknow ofisuch processes for 
asbestos. 

Q. Yesterday you mentioned a study that the 
Selikoff group had done of neighborhood residents in Patterson, 
New Jersey, where people who lived near a plant in the Riverside 
neighborhood, I believe it is, were compared with a Con Gea: group 
inathe sTotowasneighborhood, cis jit, \farther from the plant? 

A. Yes, Totowa. 

Ow Fe bebieveithathstudywiy! thelmeve firsieret 
all, is published in the New York Annals, volume 330imethemaAnnals 
of the New York Academy of Science, Volume 330, page Aine I 
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Q@. (contid.) thankeitemay have *been cited 
yesterday. That study looked...I believe the study, you just 
mentioned it briefly yesterday and maybe I should give you the 
chance to explain it. 

AMIetiwas asked abouttita wlewasvaskede1f «1 
were aware of any neighborhood study, and that was the one that 
I was aware of. 

Q. I believe that study was unable to detect 
any increase in deaths or deaths due to lung cancer, or deaths 
due to cancer, in the exposed group living near the plant as 
compared to the control group living farther fromtthe plant, 
USuthatecoErrect 2? 

As. ‘That's correct. The group that lived 
within half a mile of the plant...I pointed out that the 
exposed group was largely resident within a quarter of a mile 
of the plant, and that would encompass less than one-quarter 
of the total population. The power of that Study to detect 
a significant level was very limited, because the small numbers 
of deaths involved...that is, one would have to continue sts 
for, one would ideally need much larger populations or a much 
longer followup to have the ability to detect the very low 
changes that might be expected from some of these neighborhood 
exposures. None have been seen at Chis meu 

Q. Nonetheless, given the limitations, there 
was no increased risk found? 

AWhelhatees; correct. 

O.. iets sfiollowup ron sthatestudy tacreasonable 
course to answer the question which I guess most of us are 
most interested in now, which is, how much risk is there at 
lower levels of exposure? 

A. I think that the study shows that there is 
not a tremendous risk of lower levels of exposure, and that's 


what the followup would eventually show. I don't have the study. 
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- 17 - Nicholson, cr-ex 
A. (cont'd.) What page is that? 


Q. Page 417. 
A. Well, in this study there were forty-one 


deaths from lung cancer, which would be the site that one would 
expect that one would look to to ascertain whether there was an 
excess of not. If the exposed group comprised one-quarter of 
that group, even a doubling in the risk would not be seen at 
the ninety-five percent certainty level with the data that are 
here, so the power of the study under the conditions, in 

ae essence, says there is not a doubling of the risk of lung cancer 
from that neighborhood exposure. And that's about all you 

could say from that study. 

It does not have the power to provide 
information at low risks that are obviously the issue of concern. 
~ Q. You refer to one-quarter of the people in 
the Riverside area as being the exposed group. It's not 
discussed in the article that way, LSPA ? 

A. That is not in the article. 

O.imThesanticléeitalks about,everyone in 
Riverside living within a half-mile of the factory and being 
referred to as the target area? 

A. That's the group that was followed, but 


20 


when you look at the exposure pattern, the only area that you 
could identify excess exposure in, on the basis of settled 
dust, was in the group that were within one-quarter of a mile 
of that factory. *There can be some, but extremely minimal 
oa exposure, that was indistinguishable from the background with 
the data that were available for those resident one-quarter to 
one-half mile. | 

Q. You are talking of that... 

A. And that's...just exists in the common 
sense that there is certainly a gradient as you leave a source. 


Q. You are talking about settled dust 
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Q. (cont'd.) measured recently? 

A. Yes. We measured to assess the exposure Of 
these residents. We measured the fraction of amosite asbestos 
in settled dust in the homes. It wasn't a measure of the air 
in the homes, it was simply a measure of how much relative 
exposure different homes had at different places. 

Q. But that is not to say that there may not 
have been much higher concentrations throughout the whole 
Riverside area during... 

Ay @vestiateas, becauserwe made... 

Oe Yehearlier years? 

A. We made the comparison with homes outside 
the Riverside area. That was the point. We measured the 
settled dust in Totowa, we measured the sectledsdustsin different 
distances from the plant in Patterson, and we measured the 
settled dust in homes of workers. 

In the group that lived within a quarter of 
a mile, the levels rose considerably to about four times that 
which was measured in the more distant group, that is the group 
within ‘a quarter to one-half a mile, which in turn were not 
distinguishable from the amount of settled dust per unit collected 
volume in the Totowa or other distant areas where comparisons 
were made. 


Q. These are measurements made twenty or 


thirty years after... 
A. No, they are measurements made in the last 


five years. 

QO. Which was twenty or thirty years after 
the plant was operating in this area? 

We Wesrvacnacws: Correct. 

Q. The relevant period for exposure... 

A. But it's the only measure we have. We 


are not there forty years ago to measure the air levels. 
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Oe Piegathere that tnisemore 'recent™ measurement 
“se asmuenavesindicatedmenot invthis .... 

A. This is a study of the mortality experience, 
and that's what that paper is on. 

Q. In this paper they don't make a distinction 
among the different residents of Riverside? 

AmwetThey doymnot: 

Opa usSteouLeOLsCur?TOSity,) this paper, as with 
many papers you discussed yesterday, were published in the Annals 
Of NewrRYorkmAcademy son, Sclences sO" s that’ correct? 

A. Yes. 

OmeeT hat’ sinoti®a “peer review journal ; rs it? 

Ae “Eels notmin the’ sense that there is... each 
antic lemismsenitsout sndividually! to “a group’ of*people 
representing a given field. It is reviewed by a committee of 
the New York Academy of Sciences that both, at the time that 
the conference is established and subsequent to that. That 
Annals was the proceedings of a conference held at the Academy 
ins JUuNnewOr IuLyeo feos alan advisory’ committee selected the 
participants and reviewed the program. Following that review, 
the participants, during the conference, presented the papers 
and they were submitted for publication. 

There was considerable peer review at the 
time of the conference itself, with participants criticizing 
or otherwise discussing the papers extensively. 

Q. Those discussions, are they published in 
the Annals, too? 

A. They sometimes are. I don't think they 
were with that one. 

Oey Dtwould like to talk for a little while 
about exposure information in epidemiology studies. Perhaps we 
could start by looking at the way the exposure information was 


collected in Corbett McDonald's study of Canadian miners. Are 
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@. (contlds)tenyOusaware of how he collected 
his exposure information? 

A. A lot of dust counts were taken of the 
total particle concentration in different mines and mills over 
the years by Lachance, and largely Maurice Lachance, I guess... 
I think his name is. They utilized that to establish a dust 
index. They attempted to associate jobs with his exposure 


measurements. 
Q. As I understand it, and tell me if this 


is your understanding, in addition to identifying job types 

and identifying exposure levels for each job type based on 
thousands of dust counts, in the McDonald study they calculated 
for each man in the cohort the amount of dust he would have 
been exposed to, given his job history from job to job over 

the years, and given the information they had on how much the 
dust counts were for each job for each year. 

a. I think that's correct. They made an 
estimate for different...I think probably. abt el recall it was 
on an individual basis and they categorized those individuals 
into groups according to those estimates. There were no 
measurements made for an individual. They were simply estimates 
based upon the dust counts taken inasimitarejobs at ~difierent 
periods of time. 

QO. WAsulygather, as, they divided the types 
of jobs into I think more than five thousand types of jobs, they 
attempted to determine as precisely as they could what the 
dust level would have been for each man during his working 
career? 

A. Presumably that was the case. Thats 
what I believe they stated. 

Q. I believe you used a different method to 
determine exposures in your study of Canadian mines, is that 


correct? 
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A. We used two methods. 

Q. Perhaps you could explain how you calculated 
the exposure value. 

5 A. In our case we had made measurements in the 
mines in different work activities, with fiber counts. These were 
recent measurements and thus the estimates that would obtain for 
earlier years were largely based upon Gibbs' descriptions 
of the changes that took place, and his changes in dust counts. 
Thus we used an average in the estimates that I made in this 

by particular document, used the average exposures that we had 

measured in the 1974 period, 1973/74 period of time, and estimated 

that they could have been approximately three times as great 

in earlier years, which is a reasonable estimate for the change 

in the average according to the trends. 

15 The concept of dealing with an average of a 
group rather than attempting to do it for each individual in 
the group differed from McDonald. We also did it his way, but 
in both ways...and indeed in McDonald's himself, these are 
simply guesses as to what the persons and the group were 
exposed to in earlier years. 

20 Q. But their guess...in McDonald's they 
attempted to get as much data as they could about exposures on 
a job-for-job basis and on a person-for-person basis? 

Apa Iihesetcouldniet) doeirt font a*person=for—person 
basis .. «They: could ido: it:‘on a’job-for-job ‘basis. We had the 
same data and we looked at the same data. 

= Q. They knew which persons were in which 
jobs? 

Aa, Wewididictoo. 

Qo@ In “the: McDonald) study. 

A. We did too. We had a complete work history 

39} Of virtually everybody in the cohort that we studied, except for 


the few people that numbered less than one hundred, that were 
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- 22 - Nicholson, cr-ex 

A. (cont'd.) deceased at the time, and we 
had information on those from the union records as to what was 
the work history as they knew it. But there could have been 

5 some error there. 

Q. Have you recorded the data from that... 

A. No, because it really doesn't have that 
much...it really doesn't make that much difference. In fact, 
those data were used in the dust estimates that I characterized 
people in the presentations before the Beaudry Commission. The 

ue estimates from the averages and the estimates on the individual 
jobs that were made, we had more jobs lined up than you could 
shake a stick at, and it really is an exercise in numerology 
that doesn't have that much bearing in reality. 
Q. Do you think an average figure for a cohort 
tells you as much as a detailed, painstaking attempt... 
AMigiekprobablyedoes. 


15 


Oe we CONDE CECALCE... 

Avecinxgenerabyetor theelimited inftormatrontthat 
we have...particularly when the information is based upon dust 
counts that have no bearing upon the biological effects...that is, 

20 the total dust, for example, in a drilling operation is quite 
different in composition from the total dust cloud in a bagging 
operation. At the time that McDonald made these estimates, they 
were based...and still are...based upon the total dust rather 
than upon the fiber count. The fiber percentage in each of these 

zs different work activities varies considerably, and he even 
indicated that it was not possible to make meaningful comparisons 
on a job-by-job basis, to fiber counts. That created great 
limitations in this, what would appear to be very accurate, 
process of assigning a dust exposure. In fact, it isn't that 
accurate and I think McDonald would recognize that it isn't 

30 that accurate. It was the best he could do. 

DR. UFFEN: He did. 

THEE WLINBOS: | sPardon? 


AG 87 (6/76) 7540-1171 


us 
—_ 


2av Jew of 28 afacess sotie e eu 
need svat O{woo eterna 38 we 


a a 
fed? mot? sisb a3 Bebsoee2 wed als: * 
jeods aved S*nasck vides 2i | aedhead Oh ‘A 
tit doom sede stem sneae® 
20 ohistes Jeph et af fete 
aT ao") eal sto syoalacd not tesrenerd 
Peubivituak ef seilue 609 Aas aeeemave prior 
Divhos Way a 1. 25°¢ esad See sy Chee 0% 
any “ao oe 81 yileot 2b bas ania 
el eeiteed cigum jar sat 
ficdo> s to? Syel? speteve ae gale = on be > 


wooo _~Séz@ouq, SE - 
oseer2e4 oi ws o> 

seid nolgense ej:mis aga gc? . feteeee a y 
sau> Soy beead 2) celiemdeat add ale i oatostatngs oni 
fast atesci°s (polpoledd ety foay puLaeed re 
sstus 2. a0. ge tegp pail iiah @ me akan deli ot 

5 s #1 buoi» deol degoe ode ee ; 
lemites aaety obag Dlaaatiel fen? omits 4 
2 Jeub lected obs Goge ere 
265 ai egs¢agraeq val? sar arian Sk 
se s¢ bas ,yidateblenop @hitae a 
Hor itsqnes Iuterilaeen seer G2 scene Se 
237 betesan JagT .250ubo ” : os 
.S2eiwnvse yeas Bd og aesqq6 & 
seus f'wel 4% .foRt wt “suger 
$'nal ot Gand echaabaiey bt 2 


4 


- 23 - Nicholson, cr-ex 
DR. UFFEN: He did. 
THE WLINESS: Oh: 
MR. HARDY: Q. Let me ask one question though. 

5} I believe Dr. McDonald has stated in his writings and stated again 
to this Commission last week, that one of the reasons he would 
have some confidence in the dose and exposure information he 
collected is that he has analyzed it a number of ways, and the 
dose-response curve always appears to be fairly consistently 
there and fairly consistent from analysis method to analysis 


method. 


10 


NOW; eLrom your data’ you cant check...f£rom the 
way you have constructed the average exposure for the mines, you 
can't do those sort of cross-checks to determine whether your 
exposure information is correct? 

15 THBSWLTINESS A. 2 Yeah,,we,7:ound those, that, we 


estimated to have higher exposure, to have higher disease. In the 


highest-exposed group, we had a fifty percent excess mortality 


compared to the lower-exposed group. There was a significant 


dose-response relationship according to the estimated individual 

dust exposures. 
20 Q. You mentioned as we were discussing your 
study, the presentation you made to the Beaudry Commission 
several years ago. I believe you discussed in that presentation 
your Canadian minersa study .1ssthat. correct? 

A. Mmm-hmm. 

25 OF Sinsvoun current,tabs nine,~document, dovyou 

use an average exposure level in 1973 and 1974, in the mines, 

Ota Lceens tibers 2au Ss that right? 

Dpeeethat Sari qoht se. That wasethe averagesor 

the measurements that we made, weighted according to the number 

of people that would be working in the area at that time. That 
30; is the... 


Q. Do you remember what average figure you used 
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Q. (cnt'd.) when you appeared before the Beaudry 
Commission? 

(ec wed fou; “AG Teley aoteher 

QO. I believe on page forty-four of that 
presentation you used the figure twenty fibers per millilitre as 
the exposure in the 1973-74 period of time? 

A. Is that an average of the counts or an 
average according to whether people were working in that area 
OD noc? 

Qeetecan reda=you what yoursaia, and It'll let 
you interpret it. 

ener ront. 

Q. “Exposure in the 1973-1974 period of time is 

such that twenty fibers per millilitre would not 

be an uncommon air concentration in mines and 

Te Sets 

Recs wer riaw.s absolutely true. 

Ome LOuPcgo son torsay;, Historical” reports on 

dust concentrations indicate that these 

concentrations are much lower than those that 
have existed in the past, and extrapolations from 
dust data would have some job areas with in 
excess of one hundred fibers per millilitre, 
probably the exposure of past years, in the 

1920's and 1930's, for example.” 

NeeeYean, that's correct. “That twenty fibers is 
not an average. Many jobs were measured with that level or 
higher, and some were even...one count we had was even in excess 
of one hundred. There is nothing that is incorrect about that 
statement. 

Q. Perhaps you could explain to me where you 
get the fifteen? It's an average of what? 


A. It's the approximate average of dust counts 
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et ae Nicholson, cr-ex 
A. (cont'd.) that we took in the mines and mills. 
QO. Does that average take into account that more 
men are in some areas? 
5 A. Yes, it does. Let me make sure, .how far to 
reconstruccta te, .even. 
MISS JOLLEY: What page is this on? I'm sorry. 
MR. HARDY: The Beaudry information? 
MrosmuOLLEY.. Oh ano.) .Fiiteen...no, the fifteen 
fibers. 
" MR HARDY2a,Page thirty, L think. 
MISSHIOLLEY.:.9 Thirty? 
THE WITNESS: A. I averaged the data in the 
one mine that contributed roughly ninety percent of the workers 
in the cohort that we studied The addition of the other data 
15| would provide little change whatsoever from the... 
MR. HARDY: Q. Are you talking, perhaps, about 
table three in tab eight? 
THE WITNESS: A. Right, table three in tab eight. 
The average for mine two was fourteen point zero. The addition 
of the...weighted by the persons for the other mines...would 
20 change little that value, and thus I used an approximate value of 
fifteen. 
Q. You say the average was fourteen? 
A. Of those samples that we took, those samples 
were taken largely to reflect the number of people that were 
Be employed at a given period of time. So it is in that sense 
largely a person-weighted average, but a very subjective one. 
We did not have access to the entire work force over the entire 
working day so that we could sample everyone. But in that 
period of time I feel confident that roughly fifteen fibers 
would accurately reflect the average exposure of people working 
30; in the mines at that time. 
Q. Wouldn't, obviously, reflect whether there 
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Q. (cont'd.) were some workers who had much 
higher averages and other workers who had much lower averages? 

A. Yes, and that's reflected in those data. I 
give the mean and range, and some people certainly had higher 
exposures and some people certainly had lower exposure, and that's 
evident. 

Oe out pclae sOrtu, Of dose distinction among 
workers was not used by you in then constructing a dose-response 
CULVeErLELOM CLs Gdtae 

DemeeleaLan se, CONStLuckm a. dose-response curve 
from this data. 

OC iiecilemanrtcrcle, tab. elagnte Thats right, 
there's no dose-response information in this tab eight, is that 
COEreCE? 

ola SmCOLLECE: 

SCemeDUucEina tao nine, you do, construct a dose- 
response curve from this data? 

Remi Ola NOt CONStruct a dose-response curve 
in tab nine either. 

Oneve DL on otabinine, don ty you~....when we gece 
back to table fourteen...predict how much risk would be created 
by one fiber per millilitre per year? 

A. Yes, but that was not done with the dose- 
response curve. I used the average exposure of the group as 
indicated there, and the mortality experience of the entire group. 

When you are dealing with things that are 
linear, and the linearity was established as a premise earlier 
Syey el ES PP 

Q. In other studies? 

A. in,other studies, including McDonald. 

Thus, when you have linearity, one can utilize 
averages for dose-response information. Because.. 


OmeEASSUMINGStNelLeo lS se inear Ly un alleor the 
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Q. (cont'd.) various cohorts? 

A. Yes. For those cohorts for which we do have 
dose-response information over a range of exposures, that was the 
case...within the variability of the data. 

O. Given that outlook on predicting risk from 
epidemiology studies, would not it be possible to go back and 
collect all of the epidemiology studies that have been done of 
asbestos, many Of which are not covered in your review, to make 
our best guess of what the average exposure of the cohort was? 

A. if there were... 

Q. And similarly calculate these numbers as 
you have calculated them? 

A. Right. If there were some information on 
dose, I would have done that. 

Q. There is no information on dose on any 
Case. 

A. That I had access to. There was not 
studies that I had access to that would have been of significance 
for this review. 

OO. vou didn t Look aL any studies other than 
the ones that are included... 

Rio ves tele did sels OOKkea. at Mancuso's studies, 
I looked at the update of that where there was considerable 
disease found, including mesothelioma, in a chrysotile friction 
products plant, but I could not establish any dose information 
there. 

Q. Did you consider at all going back to the 
investigators to further the scientific inquiry to find out as 
much as we could... | 

A. Iwas unable to do that in the time 
constraints that I had. 

Q. One study you don't talk about in here, that 


I'm sure you've seen, is the recent study by Newhouse and Berry, 
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Ge (contid.) = orethe friction products plant in 
the United Kingdom. Was there some particular reason that wasn't 
included in this review? 

hee Which study els chat? 

Q. It was presented in Cardiff, at the 
conference last fall by Newhouse... 

Ae eeOhy bewas not, at Cardiff, and I m unaware 
eRe ah es 

QO. Dvsee..) BP wont ask you any questions 
about that. The Commission has heard about it and I was just 
curious why it wasn't included there. 

ie MME Ves Mie lals 

Q. Let me ask a few questions about the 
exposure information you used to mredict riskefromsDr-sSelikoff’s 
insulation worker study. I gather there also we do not have 
individualized exposure data based on the workers life histories 
or measurements made in the areas where those workers worked over 
the years? 

A. We have only measurements in the typical 
job activities they were engaged in. In that Study pease. Otier 
studies, there was no information whatsoever on any individual's 
past exposure history. 

Q. In fact, we have no measurements of areas 
where those particular insulation workers were in any Pareleular 
period of time? 

A. In some of them we did. We were measuring 
exposures in the 1968/1969 period of time, in individuals that 
happened to be in his cohort. But there was no tdentitication 
made of, the individual per se was not...the measurements on 
an individual per se were not utilized for that InGdividuals. etThat 
would be totally nonproductive. We would be dealing with a 


scant handful of people. 
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Q. So I gather that with that study, as with 
your mining study in Canada, what you have done to predict risk 
is picked an average figure for the entire cohort? 

5 A.' Yes. 

Q. Given that average, you cannot really tell 
for sure what the real actual, were it to be known, dose-response 
relationship is among workers in that cohort? 

A. No. We have no data on the effects of 


differing exposures. 


ae GO.) One Other study you use in your review in 
tab nine, is the amosite factory study. lI believe it's accurate 
that there is no exposure information on that Diant. directly, Ls 
bhatecagier 
Pee COLLECL. 
15 Q. I gather what you did was went out and 
looked for another plant? 
A. There were two plants that had been studied 
DYVENLOSH, the data from which are published in that document that 
you were reading from earlier - the 1971 criteria document of 
NIOSH. 
20 Q. When were those plants studied? 
Re wie os. chrough elo 70. 
Q. When were the relevant exposures i akg he 
amosite factory plant? 
Doel eo 4c nrough, 1954. 
Pe Q. As I read your document, your assumption is 


that the exposures measured in the late sixties in two other plants 
were probably very similar to what occurred in the 1940's in this 
New Jersey amosite plant? | 
Rees al believe, tiaty oO bepene case. 
Q. Maybe we could just look at the data from 
309i one of those plants, for a minute. I Bbeliveveslt s in cab nine, 
andesite SeataDle a... 
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- 30 - Nicholson, cr-ex 

DR. UFFEN: Table five. 

MR. HARDY: Table five, right. 

MR. HARDY: Q. I believe this is the NIOSH 
data, actually from the 1972 criteria document we were discussing 
Bariwer, on two plants, both insulation plants, monitored in 
1967, 1970 and 1971. Was this amosite insulation that was 
being monitored in these years? 

THE WITNESS: A. Yes, it was. 

10 Qembookingsyatetcnes top: table,, plantsone, isn’t 
Peetruesthat there was a substantial reduction in exposure levels 
between 1967 and 1970, at the Port Allegany plant? 

A. There was a reduction in 1970 there, which 
agarose ingl¢71,. 9Some Orethis» could) be the! result of just 
different averages. Part of it was the result of an attempt 

15} to install dust controls sometime during that period of time, 

which proved to be relatively ineffective and led to the closure 

of the plant because it was not able to control the dust. 
Digs DAC Lewes 
GO. Io notice that; tor instance, mixing was 

20 measured to have a mean of a hundred and seven fibers in 1967, 
and only twenty-seven point seven fibers in 1970? 

A. Right. There were two counts made in 1970, 
and there were three counts made in 1967. 

OemeolMPiaolys = OLrmi ng aropss by a. factor “of 
four between 1967 and 1970, from ninety-eight point nine fibers, 

25 to twenty-four point one fibers? 

A. ~ Correct. 

Q. Given these sorts of variations over a 
Short period of time in this’ plant, different from the plant 
in New Jersey where we have the medical evidence, isn't it 
very questionable to be able to estimate from this information 


what might have been the exposure levels thirty-five years 
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Q. (cont'd.) earlier in an entirely different 
plant? 

A. I think it's the best that we can do. We 
cannot be absolutely certain that it's correct, but it provides 
an estimate that 1s likely to be fairly accurate in terms...and 
heremiemean wrenin a tactor OL two, Of what the average exposure 
would be. In no case are any of these estimates likely to be 
more accurate than that, nor are any of the estimates in any other 
published documents likely to be more accurate than that. 

Q. Are you saying that the sort of estimation 
of exposures that was done for this amosite factory plant are 
as good, based as they are on exposures in different plants 
thirty years late, not calculated on an individual basis, as 
the type of exposure information collected through careful 
discussions of individuals and many monitoring points in the 
Canadian miners study of Dr. McDonald? 

Nee Lethink they are better in terms of E1ber 
Count. 

Q. Then I gather you would believe that Dr. 
McDonald spent a lot of time collecting a lot of data that 
isn't very useful? 

A. He spent, I think, more time than was 
necessary for the accuracy of the data that he obtained, because 
he Obtained data in terms Of particle counts. Its conversion 
foecioer COUNtS Vs not possible in any accurate way for each 
of those jobs without enormously great effort in reconstructing 
areal Louse lil OLevious years, Since it"s*the fiber counts that 
Aresrmportant; toatceintormation that he presents is of limited 
relevance.) It 1S the best data that exists, and I’m HOt 
belittling what he has done. But it is not something that has 
a great deal of accuracy associated with it. 

Just because a considerable effort went into 


collecting dust counts doesn't ascribe to them some magic 
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oe Nicholson, cr-ex 
) A COnt Oo.) Ort eaccuracy in terms, Of fiber counts. 
Q. I noticed in tab nine you do make that 
| criticism of Dr. McDonald's study and also Dr. Enterline's study. 
You don't make that criticism with respect to Dr. Dement's study, 
| but it, too, was based primarily on particle counts, wasn't it? 
A. Yes, it was. But there were fiber counts 
i that were made over a much...parallel counts, a much greater 
number of parallel counts made there. To a limited extent, it 
also obtains for that study, but to a lesser extent because 
10| there was a greater number of measurements. He had more than 
one thousand that he reported as being used to compare fiber 
| and dust counts, and it is that comparison that is important. 
Additionally, that plant had relatively few 
processes.,.It didn't have the five thousand different job 
activities and twenty different mines, or however many different 
15 mines there were, that McDonald had to deal with. McDonald 
| had to deal with an enormously complicated and complex situation, 
whereas Dement had to deal only with a fairly simple situation. 
| DR. UFFEN: Counsel, could I sneak a question 
in that is related? 
| 20 MARU HARDY: . Certainly, Dr. Uffen. 
DR. UFFEN: Perhaps others are getting a little 
| confused about fiber counts, particle counts and weight or mass 
counts, nanograms. 
Could you tell me at this stage, if the fiber 
| counts are the ones that are important for the health effects, 
25) why you people still make nanogram measurements? 
| Or to put it another way, what's the best way 
Pec ieaLucure 2 
| THE WITNESS: Yes. I think...I have not made 
that much of an effort to investigate possible alternatives to 
| phase contrast fiber counting in the workplace at this time, so 
I don't want to make a statement that would say that that is 
the method that undoubtedly will be used for the next ten years 
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- 33- Nicholson, cr-ex 
| THE WETNESS: (contida)) oreso, There may be 
something that some people have worked on that's really great 
) that I'm just not aware of. 
5 But at this point that appears to be the way 
| one will go in assessing the workplace, because it's simple, you 
can...it bears upon previous data that we have. What we are 
looking for is methods to achieve a reduction in workplace air 
concentrations, and as variable as it is and with all the 
problems that it has, I'm unaware of a better method for rapid 
and economical assessment of the workplace. That is a method 
that only counts those fibers that are longer than five microns, 
it does not make an attempt to identify them as an asbestos 
fiber per se. That assumption is made on the basis of the 
process. If you were going into an asbestos factory, the chances 
15, are that virtually all the fibers that you would be counting 
would indeed be asbestos, and thus unless there is very complicated 
work situations there is not a need to discriminate between 
fibers of one type or another. Even there, perhaps in health 
effects that would even be unwise. 
So that's a method we have at this moment for 
20 the work place, and it certainly is a better method for 
assessment than the old method of particle counting which 
assessed an environment in terms of the total dust concentration 
present, and which in terms of asbestos health effects could be 
inaccurate because, as mentioned earlier, there is a lot of 
host rock dust in one case in the drilling and mining operations, 
# compared to much less so in the milling, and particularly the 
end process of a mill. When you go to manufacturing a lot of 
other dusts - talc, silica, calcium silicates - are used that 
are also counted in that method rather than simply the fibers, 
and their biological effect is certainly less than that of 
30| asbestos. 
Thus, theefiber) counting issamsigni£icant 


| step forward from that. 
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THE WITNESS: (cont'd.) Okay, now let me just 
go to...I wanted to discuss that before, now I'm discussing 
environmental measurement. 

There one is faced with considerable problems 
because you cannot use phase contrast microscopy for two reasons. 
Firstly, when you are making an assessment...firstly, the volume 
of air that one would have to collect to provide a countable 
number of fibers is considerable. In principle you can do this 
with large pumps, and simply count, but that's one minor limitation. 

The more important limitation is that most of 
the fibers that you count at the levels that you are measuring 
asbestos in the air are organic fibers and fibers of other types. 
Without a great deal of trouble, using distortion staining 
and petrographic microscopic techniques, you cannot determine 
with phase contrast microscopy whether those are asbestos or not, 
and thus a simple counting of fibers in environmental circumstances 
hasenowrelatrvonship to the amount of asbestos that's there or 
the number of fibers of asbestos that's there... 

DR. UFFEN: A very poor relationship. 

THE WITNESS: At the level of less than, say, 
POInt zeroetnreewribers per+millilitre;-in’the outside’air 
situation. 

Additionally...so therefore electron microscopic 
techniques have been utilized, and these can be of two types. 

One there simply counts all fibers and after processing a sample 
to allow their being viewed, this has two problems. It most 
heavily weights the very small fibers. That is, you've got a 
Hattie fEibers and*st youcount every fiber, you can get enormous 
fiber counts based upon the presence of these minute angstrom 
Jong. ..tenth*sof-a-micron’ long™fibrids. 

Additionally, chrysotile asta very>friable 
fiber, and in order to identify the fibers in air samples collected 


in the ambient air you have to disperse the sample because there 
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THE WITNESS: (cont'd.) is so much other garbage 
present to which the fibers adhere, that obscures their viewing 
in any direct transfer process. 

In the dispersal of that material, either with 
ashing or ultrasonic techniques, you break apart the fibers, and 
so counting the fibers can in fact overestimate their number by 
virtue of that number being increased through the processing. 

So a fiber count of the ambient air level, even 
if you could make a conversion between electron microscopic 
fiber counts and optical fiber counts, would be a difficult and 
misleading...could provide misleading information. It would be 
highly variable. 

Thus we adopted the method of quantitating all 
asbestos by mass, and that's the datathat I presented here, the 
data of the other groups that have been measuring asbestos 
in the ambient air - Battelle, for example, also utilizes a 
mass measurement. 

This is, I believe, a more representative 
Mmeacsuresot the healthsctfects in -that“'it attributes greater 
importance to the larger fibers directly proportional to their 
mass, and does not give a high weight to these little tiny 
fibrpisethatPareviubiquitous. .% 

DREVUFFEN  a@Yourstifll-have*torhave the electron 
microscope... 

THE WLINESS 3 eYes< 

DR. UFFEN: ...and that's the slow, cumbersome, 
expensive part of it. 

THE WITNESS: Right. 

DR. UFFEN: You still have to sort out how much 
other kind of silicate might be there along with asbestos. 

THE WITNESS: That's correct, and that's where 
the problem comes. 

DR. UFFEN: Would it be fair enough for a person 
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=a Nicholson, cr-ex 
DR. UFFEN: (cont'd.) like me to come to the 
conclusion that for the foreseeable future we had better use 
both fiber and weigh them? 

THE WITNESS: For environmental measurements 
when you are making an assessment of the possible impacts of 
a given situation through measurements, and here I certainly 
advocate the need for air measurement. 

For example, air measurements in «schools to get 
a feeling of what are typical air concentrations found in those 
circumstances where one sees damage...to obtain an assessment of 
that or buildings or whatever. 

If you wish to find out what are typical average 
concentrations in schools, a program where sampling is done to 
be representative of the situation is an appropriate one. In 
other words, to have a program that will allow a problem 
assessment as opposed to an individual school assessment. That's 
the distinction I'm making. 

There, measurements made by the electron 
microscope are the only ones that I think are valid. We did 
dovastudy....in, fact atisein here...where we compared the fiber 
counts in buildings where we had corresponding electron 
microscopic measurements of the total mass, and. there was no 
relationship whatsoever. They were al ieoveretner LOL. 

DR. UFFEN: Thanks, counsel. 

MR. HARDY: Certainly. 

DR. UFFEN: You can have fifteen minutes of 
our happy hour. 

MR. HARDY: I doubt whether I'll even meets, oUt 
PhankwVOlUs4 Di.~,Uffen. 

MR. HARDY: Q. Are you familiar, Dr. Nicholson, 
with the Simpson report? The Report of the British Advisory 
Committee on Asbestos? 

THE WITNESS: A. I'm familiar with it. Leo 
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= BA Nicholson, cr-ex 
| A. (cont'd.) are going to ask me details on 
ittepele mea traidi chat. ism a LT EGLSS wis 
: @-ugnie don tuthink-any; détails.a— ltespa very 
5| basic question. 
) As I understand it, that's a document that was 
prepared over a couple of years by a group of, a broad-based 
group, including a number of medical experts, giving advice to 
the British government on various issues relatings torasbestos: 
Atay Yes. 
ao OF) Ase l readjthe report; there were a number 


of medical experts who worked on the report as part’ of4the 


Committee and as part of a drafting group and as advisers? 
ALeades.« 
Q. Do you recall that in this document there 


15 is a risk extrapolation which attempts to predict thejrask of 
asbestos at current occupational levels? 

Ao + thinks ated recalile, . Inthink,Peto"s 
estimates might be in there in terms Of Yuck extrapolation. ‘They 
also discuss Enterline's and McDonald's studies on dose-response. 

Q. That's right. When this Committee in the 

20 United Kingdom decided to discuss dose-response and predict 
low level risks, they looked at three studies, and those were 
three of the studies that you find least appropriate to look at, 
inewoure tab nine? 

A. Yes, for the reasons I gave. 


Q. So you would disagree with this! groups on 
a what studies should be looked to to make those sorts of decisions? 
A. No, I think one should look at all of the 
information that is available. Some of the inrormat lone thate I 
| have included was not available to them, and to that extent I 
would disagree with conclusions that they draw based upon 
| 30 those three studies, because there are problems with those 


three studies, particularly there are problems with other studies 
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- 38 - Nicholson, cr-ex 
A. (cont'd.) as well that I think are...well, 
there are problems with all studies. To the extent that we are 
| trying to see that what is the circumstance in as many...the 
5| situation in as many circumstances as possible, Lew. Senos. 
| appropriate to look at as many circumstances as possible. 
Q. They didn't discuss, in terms of dose- 
| response relationship or risk extrapolation, Dr. Selikoff's 
| insulation workers study though, did they...in the Simpson report? 


| And it was certainly available to them at the time. 


| i A. The...I guess the two studies they UveLlized 
| were those that had published dose-response curves, and they 
| might have selected them for that reason. I don't know what 
their selection criteria was. One might ask them about thac. 
| The other study, that of the few people that 
15| were at work in the Rochdale plant, were utilized obviously 


. because it was a British study available to them. 

Q. With some dose-response information, I 
believe? 

Roe Yeahs with..-noteso much in the sense mieyzne 
you have been using it, they didn't have dose-response 


| 20| relationships. There they only had... 
Q. There they had individualized workers... 
| A. They only had averages, and they used 
averages. 
| QO. But they had averages measured over a 
E number of years and took into account those changes in exposure 
over the years in calculating total dose, Potts tuau COLLeC Le 
Poe ee is 
Q. But I gather you would disagree Welt ate ee 
proposition that the most appropriate data for doing risk 
extrapolation would be that data which includes information on 
30| dose-response for workers within the study? 
Ree oave cia agains 
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Q. I'll try to make it clearer. You would 
not agree that risk extrapolation most appropriately should be 
done, when it is available, from studies with dose-response 
information within the cohort? 

A. Oh, I think you would want to use that as 
much as possible. That would be the most desirable information. 

But if that information has other difficulties 
associated with it in terms of what that dose-response parameter 
is, or the dose parameter is, you have to recognize that problem 
and not ignore it and not put your head in the sand and say 
because that's what's published, that's the best information, 
that's the only information I'm going to use. 

Q. You make an additional criticism of use 
of the McDonald data in your tab nine, and maybe I should point 
out the page just so it's clear to everybody. I believe it's 
on page twenty-one of tab nine. 

You indicate that the relative risk of lung 
cancer for various exposures, in the McDonald study, were obtained 
through a case-control protedure using all cohort members, and 
not by comparison to an unexposed population. 

Do I gather correctly that within context thao s 
a criticism of the data, the analysis by Dr. McDonald? 

A. Well, he's making comparisons with others 
that could have exposure as well. In particular it's an internal 
exposure control. 

Ope iatas  COrrecte 

A. As opposed to looking at what would be 
expected in a population in the absence of any exposure whatsoever. 

Q. Well, I have a couple of questions about that. 

First of all, isn't it true that he analyzed 
his cohort both ways? Both in terms of comparison to the general 
POpuUlLacCiON. «. 

Ae OL Quebec: 
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- 40 - Nicholson, cr-ex 
Q. And in terms of a case-control study within 

: the cohort? 

| A. Ves; athates itrue. 

Qe eTheretore, athe, tactathat nesdidsthis additional 

analvti1custepeisnmt reallveatvalid¢criticismisinceshe alsovdid 

what you would like to have him do? 

| A. He did it in comparison with the population 

of Quebec, which in an early study he acknowledged would have 

) 10 at least fifty percent more cancer, and lung cancer in particular, 

mortality than the counties in which the mining populations 

lived. 

@. Samo e askinguthatt. Thesgquestion.1ls«..I[ am 
EEvingeto understand why #Ou,are.crticizingahis use of. case= 
controlustudy: 

15 A. Because the internal control may give an 
underestimate of the risk. The external control which he used, 
andewiich Ledidn't criticize and I didn't use..that is, I didn't 
even want to get intowthe.criticism...of,the gross underestimate 
that that provides because of the fact that the data that he 
used for that external control were not relevant to the population, 

29 would appear to be not relevant to the population that he had 
under study and which he, himself, had stated to be the case in 
hisetiretepublicationsin: mortality. 

Now he did that because I think that's the 
only data that were available, but we couldn't get the data of 

95| the local counties in order to make that external comparison 
ourselves, so I'm not saying that he did something wrong. I'm 
just saying in what he did, there are limitations. And that's 
the problem with any epidemiological study. There are limitations 
no matter what you do. 

Q. My question is to try and understand your 

30} criticism of his case-control. 


A. —L explained Lt; 
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- 41 - Nicholson, cr-ex 

Q. Well, I think you told me about problems 
with the general population control? 

A. No, you brought up the general population. 
I was only speaking about problems with that particular method. 

O.fEWnivedon ctevyou say "it*again, Since I missed 
it, what's wrong with his having done an analysis by use of the 
case-control study within the cohort? 

AperBbecause one fs*not-stire that, particularly 
in that group that was working in those mines in that town, that 
there was no exposure even at the lowest exposure group. 

Opmeon, 4 thinks. #fet.“s*qo "back... 

A. Have you ever been to Thetford Mines? 

Q. Let's go back a step. Do you understand why 
he did the case-control within the cohort? 

Aw  Yes,eel. *do. 

Q. What's your understanding of the reason he 
duds 12 

A. To the extent possible, that that provides 
information on the effect of added exposure. 

Q. In other words, he was attempting to see 
whether he found the same dose-response curve by that method 
of analysis that he found by the other method of analysis he 
used, is that correct? 

A. Well, it provides additional substantive 
data on dose-response effects. 

Q. As I understand it, there's some valuable 
aspects of this sort of analysis, meaning, for instance, that 
by t..well, let's start *this way.” What’he is comparing in that 
study is the exposures which he knows’ the lung cancer victims 
had, to exposures among other people within the cohort who don't 
have lung cancer. Is that right? 

A. a eThatesérirght? 
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- 42 - Nicholson, cr-ex 
Q. And trying to see whether there are higher 
exposures in the lung cancer people which would, te you 


correlate... 
A. He looked at the relative risk of people 


| Characterized by different exposures, in lung cancer victims and 
non-lung cancer. 
| Q. One of the advantages of doing the case-control 
method within the cohort is that various normal problems with 
: 10 retrospective cohort studies, like health-worker etfect, Or 
confounding variables, or unusual lung cancer rates in 
particular communities, in theory are controlled for? 
A. It does do that. That's right. 
Q. So there is a valuable reason LOrPOoRNG tliat? 
A. I'm not denying that. 
ue Q. Well, I guess you are not denying it now 
| and maybe I overread what you stated on page twenty-one of 
tab nine, but I read that to be a very Critical comment on 
| what Dr. McDonald had done. 
Roel didn't think Lt was that Critica ue 
It just acknowledges that even within that group there can be 
some effects of exposures that are unaccounted for. 
I used the data because it was the best data 
that were available, from his study. 
Q. Let me ask you about a concept which you 
| discuss in tab nine, and that's the concept of saturation. 
25 First of all, I guess, is that your term? 
A. I'm sure it's been used previously. 
It's not a very clear term. I mean, the term is not very clear. 
The phenomenon is...what is happening is also not clear. 


What one sees is the...in cohorts, you see nig 


| to some extent in McDonald's group with the highest exposure. 


You certainly see it in Seidman's, you see it in some other 
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- 43 - Nicholson, cr-ex 

A. Kcont'd.) exposedscircumstances. _iItjean 
part, may be the age effect which is much more universally 
seen, that I described yesterday, where after the age of sixty 
there is, for whatever reason, a significant decrease in the 
relative risk of people exposed in the same circumstances as people 
who died earlier. As these cohorts were described by their 
cumulative dust exposure, that would have the oldest people being 
in the highest dust exposure, and that effect might be part of 
the reason one sees a lessened risk there. 

The fact is, and that's all I was simply 
saying, is there appears to be in many of the studies a reduced 
risk at higher levels, relative to that which one sees at lower 
levels. Since we are concerned with attempting to assess 
effects at lower levels, it's important that one recognize the 
possible reduction at the high-dose points, and ited 2e. Chat 
information that would appear not to be affected by this process 
that we don't really quite understand. 

Q. So you have come up with thas acerm which 
you call saturation, and I gather it's your term? 

A. Not necessarily. It's been used by others. 
It's a standard way to describe something that flattens oltre 
You talk about saturation of metabolic processes. Other people 
have used that term in similar contexts. It's not an uncommon 
term. 

Otee Osidaunderstand it also, it™s contrary to 
the typical discussion whi Chis laelec Smisctart agdaan. «uti si contrary 
to the typical concept of a dose-response relationship, that 
as the dose goes up the response also goes up? 

Asides contrary, to.a dinear; dose-respose 
relationship that would continue forever. You clearly have to 
have saturation because if you had a linear dose-response 
relationship, you would soon come to the fact that everybody would 


die of an asbestos disease. That cannot happen. There are going 
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- 44 - Nicholson, cr-ex 
A. (cont'd.) to be competing causes of death 
that will certainly cause a bending over of a curve of asbestos 
mortality at higher doses. | 
5 I mean just that phenomenon alone gives you 
: a flattening of the data in the way that I was presenting it, 
which was percentages of mortality rather than mortality Eisks. 
O= “Now, £ gather that your table six in tab 
nine is one of the pieces of data that you indicate in this 
: “ document shows a saturation effect, is that right? 
Re. We found no change In=lung cancer. We 
found a very flat dose-response curve for lung cancer Le OD eats he 
particular population. 
Q. Let me perhaps suggest an alternative theory 
for why you didn't find a dose-response relationship for lung 
15 Cancer, and*that is the’possibility that there TSemrsC lassi trcaction 
| of exposure...? 
Rem NO er don, t think that, 1s. the Case, because 
when one looks at the mortality from asbestosis in this group, 
one finds a very dramatic increase in deaths from asbestosis 


according to estimated dose. It rises from four percent to EOrtTy 


percent in each...it goes four percent, thirteen...I'1ll read 
it, whatever it does...I think it's four percent, thirteen percent 
and twenty percent and forty percent. 
Q. That doesn't necessarily mean that there 
still wasn't misclassification? 
25 A. The possibility that a single individual 


might have been misclassified existe. "in fact, Individuals. in 
a given job...that is, the maintenance personnel woaich?s 2 think 
were classified in either two or three, depending on their 

circumstance, whatever they were...could be some individuals in 


a maintenance graph might spend all this time in the shop, where 


30| others are always sent out to deal with something dusty. So that 


within any category, unless you have personal monitoring from each 
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- 45 - Nicholson, cr-ex 

A. (cont'd.) individual, you are going to have 
highly variable exposures. That's the case in any study. 

Q. But again, I think one of the things that 
Dr. McDonald said gave him great confidence in his exposure 
information was that he was able to find consistent dose-response 
relationships because of his, I think, the basic epidemiologic 
principle that dose-response relationships add a great deal of 
credence and support to associations found in studies, whereas 
you probably have a different pattern... 

A. In the very lowest exposure I'm having as 
much cancer as he was attributing to the group that he was 
investigating. And at that point, if you had it continue to 
rise up like that, the total group would have died of lung 
cancer that were in the higher exposure category. That ke hese at 
the lowest group roughly fifteen percent of the deaths were from 
lung cancer, which is the same as the highest group that he ever 
had. 

Q. So what you are saying.. 

A. We are looking at entirely different 
effects, and the origin of those differences of those effects 
is not understood. That is, there is no question that the 
dose-response relationship that McDonald would get, where he 
would attribute very little effect to a fiber exposure in a mine 
and mill, is different from any other study that obtains in 
any other circumstance. 

Here we are finding effects manifest at the 
lowest exposure area, that are comparable to those that 
McDonald is seeing at the highest exposure category. 

Oe And) ehus New... 

A. Unfortunately, we didn't have enough 
jndividuals with even lower exposure categories here that would 
have allowed the extrapolation to a lower risk, or would allow 


the measurement of the effect of a lower exposure. 
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- 46 - Nicholson, cr-ex 
Qo Sontnat 1fethere 15... '.1 gather what you are 
saying is that there is some sort of saturation effect that's 
in effect that would not even apply for the most heavily exposed 
of the workers in the McDonald cohort? 
A. It only began to appear there. 
Q. His exposures were many, Many times greater 
than anything in the mines of today? 
A. As described in terms of the conversions 
: 190| that he would give, that is correct. Thus the disease per unit 
fiber exposure that one calculates from his data is much less 
than one calculates from...and also the data that we calculate 
in the mines and mills is much less than is calculated from any 
other study of asbestos products, asbestos workers. 
Q. You haven't seen the Newhouse and Berry study, 
15 so I can't ask you about that. Il recommend you get hold of it, 


| because it, too, has very low risk. The record will speak for 


itself. 
| MR. HARDY: I don't have any further questions, 


Mr. Chairman. 


| DR. DUPRE: Shall we take a break? 


20 
THE WITNESS: Could we make it fifteen, because 


I have to make a phone call. 
DR. DUPRE: Certainly. We'll rise until 


eleven, 0. CLOCK. 


25 THE INQUIRY RECESSED 


THE INQUIRY RESUMED 


DR. DUPRE: Mr. Casgrain, proceed, please. 


CROSS-EXAMINATION BY MR. CASGRAIN 
Q. Dr. Nicholson, in the course Sofaour 
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- 47 - Nicholson, cr-ex 
: Q. (contid.)esevidence yesterday, you talked about, 


and I've tried to remember. I don't think I took down exactly 


: what you stated, but you might help me. 
5 In referring to the risk ofa lungucancer, Iethink, 


: or was it mesothelioma, I'm not sure...you Saideitemayatake up to 
five to ten years for the relative risk to be manifest? 
. Right. That's lung cancer. 


Tis stiungi cancer ? 


> OO P 


“A ieeRignt- 

) Q. Okay. The question I want to ask you is 

the following: When you say it may take five to ten years to 

: be manifest, are you saying to be manifest through an examination 
of the worker, or are you saying in retrospect when you look at 

your cohort you find that it became manatesthate that’ time? 


15 A. Well, what we are looking at are statistical 


, data on the development of cancer in a large number of 
individuals over time. What it showed was, what the data 
showed was, that the relative risk appropriate to a given 
| exposure...and by relative risk I mean the measure Of thes:2awhat 
I mean is the observed number of cases seen compared to that 
a expected. 
Q. Mmm-hmm. 
A. The exact measure of disease potential...and 
I'm talking about potential, because from a given exposure, the 
| cancers don't appear generally in five to ten years. 
Q. That's what I thought. 


ad A. But the probability is manifest such that 
a certain fraction of them will appear if you have a large 
enough population, within five to ten years. 
| Q. Just a second now. I want to make sure 
I understand. 
30 A. Let me say it a different way. 


Ora Als cight. 
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- 48 - Nicholson, cr-ex 

A. Let us assume that you have an arbitrarily 
large population in which there might be a thousand...from a 
given...and that a given exposure, whatever it might be, 5 & 

5 you waited long enough would produce a thousand lung cancers in 
that population. The distribution of those thousand lung 
Cancers...these are now one thousand excess lung cancers, okay?... 
this is a hypothetical discussion...is such that some of them would 
be, would appear in five to ten years, and then would continue 
to appear thereafter. But of-the cancers that are GoLnd sto come; 

8 some will come in that short a period of time. 

Oe ee ONT 
A. Now, the course of those cancers would be 
characterized by the relative risk appropriate to the exposures, 


be it one, two, three, or be it two, three, four or five, 


——— ——— EE 


45| Whatever it might be, and the number of cancers will then be 

that relative risk times what the risk would be of lung cancer 
in the absence of that exposure...and very few cancers would 
appear in the five to ten year period of time if the population 

that we are talking about were exposed at age twenty, because 
the risk in the absence of exposure was extremely low. 

20 With a thousand people going to die, you might 

| get one or two. 

: If it were, on the other hand, a much older 
population, one that were fifty at the time of exposure, the 

. risk that you would be multiplying, with the same amount of 

pe asbestos, would still be five, but the underlying risk that sige 
multiplies would be enormous. So you could have a hundred 

| appearing in that five to ten year period of time. 

Q. I see. But you are talking about... 

A. The number that will appear depends very 
strongly on what the risk is in the absence of exposure. 

30 But what is important is that we are talking 


about...if one is talking about causal relationship, because the 
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- 49 - Nicholson, cr-ex 
A. (cont'd.) data are so scant, I'm fuzzy about 
five to ten years. But it's very clear that by ten years the 
biological act...I shouldn't say take place...whatever they might 
be are such that an exposure can be causally associated in that 
sort a period of time, and the concept of a lapsed period of 
| thirty or forty years, that has been talked about as a general 
| thing, is simply a reflection of the fact that it may take 
Chirty or forty yeers for an exposed population with very little 
risk in the absence of exposure to develop an underlying risk 
: 10 that allows the lung cancer to become manifest. So Cnatercnier Cy 
to, forty years is really a statistical phenomenon appropriate 
to a population. 
Q. As opposed to a clinical one? 
PF oll is KEN 
Wo See. 
IP A. But those that don't get lung cancer in 
| the first five year period of time, there won't necessarily 
be any clinical manifestation at all, OL aly change, We’ are 
| talking in this development of cancer because you don't see 
anything necessarily prior to a very short period before the... 
| 99\ you don't see anything in fact before the manifestation on a 
clinical basis that would indicate who is going to get cancer 
years hence. That's an unfortunate Civ sci e cle. 
Q. Talking about lung cancer, would you say 
that there would be a definite relationship between a fibrosis 
| and the cancer itself? 
2s A. Well, I think there is...in those that 
have fibrosis compared to those who do not, there is a greater 
probability of developing lung cancer. BUL lung cancer can 


develop in the absence of fibrosis. 
In fact, in McDonald's survey he had something 


like.«.he looked at a cohort, he followed individuals for whom 
he had x-ray evidence of fibrosis, and found that there was 


fifty or sixty excess deaths in that group. 
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=i SN 8 es Nicholson, cr-ex 

A, (cont ad.) Witthough*ainy the* group" of all 
individuals who had died with lung cancer, there were only twenty 
Orethirtyer lecthankeat wasithirty: .that® hadi any evidence’ of 
Ei brosas.ewcoefabros@#s,coifmyou attribute’ all*of*those* thirty’ to 
the asbestos...if you attribute all thirty to the so-called 
asbestos lung cancers as opposed to the background lung cancers, 
that is assume that none of the thirty-two that had fibrosis 
ever would have developed lung cancer, you are still left over 
with another thirty or forty that developed lung cancer with 
no x-ray evidence of fibrosis. 

Op ebuteinecacti thinks youvand a! can vagree 
that obviously those who have a fibrosis perhaps are more 
susceptible to being found to have lung cancer in due course, 
and I don't think you and I are able to establish a real 
percentage, but certainly... 

A. I don't know if you can make percentages, 
but in all cases we are talking about more exposure, more risk 
and more exposure is associated with more fibrosis. 

Oeaives:% sinthinkantyour'’writings, and I believe 
also in your evidence, you suggest that the latency period in 
GBespect soteelungucancer....1£f we stick to lung cancer...is in 
the order of between twenty to thirty years? Or is that too 
wide a gap? Would you say...? 

A efthat isiwhentmostof-the'cancers’ ‘are’ clintcally 
manifest. 

Ossi thatvisrright: 

AR Rughtigewhiche1s ‘abprobabiilistie “effect. 
Ute.hasl Cog doa 

Ove, Li neg ustatryingietotpinpoint™ass to” when the 
manifestation occurs. Is it between twenty and twenty-five years? 
Would you say that? 

A. A few can come early, but more come later, 


and as time progresses the number that are seen increase 
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gl a Nicholson, cr-ex 

A. (cont'd.) considerably. After twenty-five 
years in a population that was exposed...I'm sorry. After 
twenty-five years from onset, ina population that was exposed 
in their twenties...which most working groups, long-term working 
groups were...is when you see the dramatic rise in the number of 
Tungeacancers-. 

QO. And if you don't see that dramatic rise in 
augavenegroup, Igthinkeitys a good sign? 

A. Mmm-hmm. 

@. After twenty-five years. 

Jame Rights 

Q. So that if I was able to come up, for 
instance, with a cohort of say three hundred and fifty workers 
who would have been exposed to asbestos, onset twenty years ene 
age, for twenty-five years, and faleetOoundwein thate cCOnOLeE. not 
one single anomaly in the x-rays, I could perhaps think it's 
a good sign, could I not? 

A. I would be very surprised if you could have 
a group of individuals in any of three, hundred ,..1n_any. 
circumstance, that would not have some anomalous x-rays, no 
matter where they were. 

Ome sathatariqnee Well, ictss perhaps talk 
about this for awhile. When you say they would have no anomaly, 
are you saying in effect that most people, in any event, whether 
their occupation be in asbestos or otherwise, generally have 
some anomaly on their x-rays, wouldn't you say? 

A. The probability of getting some of these 
anomalies develops with age, and when we've looked at 
occupational groups...for example, looking at garage workers... 
one finds that ...and control groups along with themeevcnac. pocn 
in the exposed and control groups there is, opportunity. tore a 
lot of asbestos exposures that have taken place in the past, 


outside of that particular work activity. In the UniteduoLaces 
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30 


= Se Nicholson, cr-ex 

BR. Yeont’d.) sel shlargéely 4inishipbuilding. 
Maybe ten to twenty percent of people...ten percent of people 
have...of blue collar workers...have had such exposure, and 
that produces its effects. 

Q. I think I misunderstood your earlier answer. 
I thought I heard you say that you would be very surprised if 
you found any group with no anomalies, and I thought that you 
were referring to any group of workers, regardless of their 
exposure to any kind of occupation. Did I misunderstand you? 

nae Well gwhateaninfintpant saying mus¢éthat 
you can't...it's very difficult to get a group of three hundred 
people that have not had exposures of some consequence, Or have 
not had other disease of some consequence that would give rise 
to other separate, other anomalies on x-rays separate from 
interstitial fibrosis. 

O.muPerhapsel Ganktry to¢getGatlit some other 
way. Taking the ILO classification of the reading of x-rays, 
which begins at O and goes on to to O slash one and so on, 
could we say perhaps that people of, say fifty years eteages 
myecategory. weit you) tookttheirix=raystand applied to them the 
ILO classification, you would find them with possibily zero 
slash one? 

A. And you would find some with one slash zero 
or even higher, in any random group of people that you would 
select in a general population, among whom are people with a 
variety of possible occupational exposures, or some even unknown. 

When we look at the general population of 
Michigan, I think on those...just recalling, and the data are 
not necessarily that accurate, but they are not misrepresentative, 
and that percentage is about right. 

I think in those older than forty years of age 
there was something like five percent...less than ten percent and 


more than five percent...that had abnormal x-rays categorized 
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2 Nicholson, cr-ex 

A. (cont'd.) ion? the® IOUC scale. 

When we looked at people in New York, the 
percentage of abnormals has been even higher than if you...even 

5 in those that you would not be able to ascribe a previous 

exposure to. And very older groups, fifty and sixty and up, 
you can have evidence of fibrosis on x-ray. 

QO. Now I understand why you say you would be 
very surprised if you did... 

A. If somebody tells me that they have got 


10) three hundred people that are aged fifty or sixty, and there is 
not a single shred of evidence of any fibrosis in them, I would 
be very surprised. 

Q. Can I change the subject for a minute, 
and I approach it with some hesitation, because the last time 

16 I tried that particular subject I didn't come out too good. 


: Perhaps because of my complete lack of knowledge. 
Gewouldalikeitortalketo you tabout“thetdefence 
: mechanism of the lung. 
A. Well, maybe we are both in hot water here. 
Vou blehavestroubletwith ity I! lbthave trouble with *1t; “too: 
20| I'm no expert in defence mechanisms of the lung. 
QO. wesollequesssy.well, tableérights Clewas*going 
: to try one thing with you. Would you tell me what you make of 
| the defence mechanism represented by the macrophages that I 
) understand have something to do with...do you know anything 


about that? 


| =: pWHatVYeah Arthey lareita tcell that Scan *cleanse the 
| lung of material, and they engulf particles and fibers and remove 
them via lymphatic drainage systems and other ways, from the 
lung. And I'm putting it in a very crude way...my description 
is a crude one. 
30 Qyr rsorny 2 


A. My description is a crude one. 


! 
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- 54 - Nicholson, cr-ex 

@. svespibut ispthere agsize of);the fibers that 
they are better able to absorb, or is there no size? 

A. I don't know that much about their ability 
to deal with fibers of different lengths. They tend to bey, Lt 
think, in the order of microns in size and the effects of attempting 
to engulf a long fiber...their ability to remove longer fibers 
may be reduced because of their own size effect. How much and 
what the effects of that...what the effects of clearance 
mechanisms on long fibers is, I don't think there is; quantitive 
data to allow a specific projection to be made. 

Q. I asked the question because in the course 
of your evidence, at least in two occasions, Dr. Nicholson, and 
I think this morning again, you said something about the small 
fibers, you know, multiplying in numbers ands becoming, as it 
were, even more dangerous as they became smaller...and you made 
no reference to the possibility of macrophages being able to take 
care of some of these small fibers and then through the sputum 
coming out again. 

AgeeCercainlyilethink thesciearance mechanisms 
are much greater for smaller fibers. Common sense would seem to 
have one say that, and that's about all I'm dealing with. 

I wwe also saying that the smaller ones also 
have a greater potential for penetrability, which I think is 
again more common sense than... 

Q. Than scientific. 

A. Than scientific. I am acknowledging that. 

What we are talking about are concerns. The 
greatest concern is, though, that they are there in such great 
number that even though you are having this clearance mechanism 
be more effective for them, relative to the larger ones, by the 
time they finally get to a site of action, there is the possibility 
of a greater number being there...in fact, that's what one finds. 


That's what one finds in the pleura, an enhanced proportion of 
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A. (cont'd.) smaller fibers relative to larger 
ones, compared to what one finds in the parenchyma. That there 
are data on. 

Thus in the interplay of these different 
mechanisms, removal which preferentially favors smallers ones, 
deposition perhaps can go both ways because very small ones can 
come out and small ones can impact, you have the result that 
still a considerable number of smaller fibers are reaching cells 
where potential damage can occur. Their role cannot be dismissed 
because of that fact, and that's the point I'm trying to make. 

OsmeA lari ght. 

Dr. Nicholson, I believe that one particular 
segment on which you are an expert is the counting of fibers. 

Am I wrong? Theatechnologvioft counting fibers? 

AualLawasminvolved inpthatarnacarliergvears. 

I mean, I'm fairly familiar with fiber counting, but not so much 
with new technologies that have been developing in terms of 
instrumentation other than to be aware of their development in 
recent years. 

Q.4/For_instance,-do.you; know the,type of 
instrument that we now use currently in the mines and mills? 

Au a NO ew lado MnO. 

Oi So thatevow couldn’ t) talkvabout that 
particular instrument as to whether... 

A. antsethatethe GCA,instrument2 

Q. There are...one, I think, was the GCA pumps, 
yes. 

A. Yes. I've seen that instrument and I am 
familiar with it...for air sampling. I mean, I think that's 
what you were referring to? 

Q. Yes, I was referring to sampling as opposed 
EO counting. 

A. neRight.- Okay. laamp~familiar,witheit; but 
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isl Nicholson, cr-ex 

Ree COntLd awe nOtmcO Such detall thate) could 
make serious criticisms or apply serious application to it. 

QO. When it comes to counting techniques, which 
actually is really the art of actually looking at the fibers, this 
you have some knowledge of, though? 

A. Some. 

Owe vecer *lecninksepernapsiin one OL your articles, 
Bndmiewact teaplesto trace it this morning but ‘I’m sure 1t°s part 
of the tab, you talk about counting and I think you say something 
aboutsthe tact that as you count the fibers, the Margin of error 
increases as the size of the fiber decreases. Is that a correct 
statement to make? 

A. Well, I think there are more errors in 
enumeratingytibers close to the limit of...close to the five 
micron limit than there are larger. That comes about simply 
because the smaller fibers tend to have smaller diameters, 
and when you get to a diameter of the order of half a micron, 
diffraction precludes your accurately seeing an object. 

PepeeAtiePCOrrect ti statingetldtaih SL rect 
if you look at the history of fiber counting, by people in general, 
you may have a margin of error which would be as much as thirty 
to forty percent to individuals? 

Recon Sule. 

Q. Even more in some cases? One would count, 
Gav,ethree fibers, and one would count zero five fibers? 

Roney Gane Anew Ltho untrained individuals Le 
could be more. But when you get groups together working on 
intercomparisons, you can do better than thirty to forty percent, 
but different laboratories that don't work on the intercomparison 
program, that would not be unexpected. 

Qo vec. teciinks Lt 5S, ODVLOUS. 

Could I ask another question about your 


knowledge and mine of matters surrounding this? Are you familiar 
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- 57 - Nicholson, cr-ex 

Q. (cont'd.) with any of the work that has been 
done in respect of the chemical observation of asbestos as a 
result of their finding their way into the manufacturing process, 
such as cement, for instance? 

Aon NO selene notes 0 Ont KNOW anytning. abour 
chemical alteration of fibers in cement uses. 

Q. Can we agree that so far as you know, 
most of the work is concentrated on surveys, epidemiological 
surveys rather than biological experiments...at least rather 
than the chemical change of the asbestos fibers? You have had 
animal experiments and epidemiology studies, but not much has 
been done in respect of what happens to fibers chemically after 
it finds its way into the products. 

A. e#-Well;, I know of .a little.research that,has 
been done in looking at the effect of different...some alterations 
oetioor wbutelLedon “baat. pmean.l.0on st think there .nas been that 
much done in terms of taking stuff that was usedin products, 
separating it and then using that either in in vitro or in vivo 
experiments that would be focussed upon fiber surface alteration. 
The possible effects of that...there may be possible effects of 
enacts 

I think perhaps the reason that not too much 
has been done there by the animal people, or the experimentalists, 
is the finding that implantation studies in other in vivo models, 
with injection in the peritoneum, for example, that chemistry 
didn't matter too much in terms of the carcinogenicity of the 
material. So that's perhaps inhibited the experimentalists in 
that area. | 

One ite 1Seenture | Vepossiple,; Ls LGeanot,, that 
the fiber finding itself, for instance, in an acid milieu 
would perhaps be subject to certain changes and lose, perhaps, 
some of its toxicity, if I may use the word? 


Aw wl tecould spacertainlveoneican ~tind biological 
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| - 58 - Nicholson, cr-ex 
Nee (cont. ad.) =» chances: in 1n vitro systems 
according to surface property alteration. Either ball building, 
| for example, where it's just physical alteration of the surface, 
Or coating the fibers with... 
| Q. Resin? 
A. ...-methyl cellulose, for example, is another 
| one I know of, has affected their ability to red cells, so there 
is a surface phenomenon acting upon a cell membrane, that appears 
| 10 to be related to... 
Q. May I turn to table fourteen of tab nine, 
| exhibit nineteen, Dr. Nicholson? That is the table where you 
take all of the studies and you give us percentages of expected 
lung cancer deaths, for instance, and then percentages 
of observed deaths for all asbestos disease, and so on and so on. 
15 When I look, and you know I'm more concerned 
perhaps than others with the McDonald study, because it did 
concern the mines in Quebec, and this is why I wanted to ask 
POUmebOULMEM Ts One vIneparlicuilar.. #At. Ehe bottomeof it; lysee 
here that when you deal with asbestos disease and you talk about 
the percentage of risk per fiber year, your study comes, if I read 
oie the figures properly, to something like five times as much 
in terms of percentage than Dr. McDonald and Liddell's Study. 
| Perhaps you have explained that already, but 
I would like you to tell me perhaps why come to that, and before 
| you start I want to tell you something else, too. I want to 
95| ask you something else. 
| When I look at this table fourteen and I see 


these figures, are those your extrapolations from the figures of 


the various studies, or are those extrapolations made by the people 
: who made those studies? 

A. They are my figures from the data presented 
| 30 by the various individuals, and the method by which I arrived at 


it was described as I considered that particular study. I think 
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- 59 - Nicholson, cr-ex 
A. (cont'd.) I presented all the data in here 
that allowed the estimates that I have in table fourteen to be 
| correct. But it is mine, that's what I'm saying. 
5 Q. Not that I query your ability to calculate, 
which is obviously much better than mine, I just wanted to make 
sure that... 
A. Well, I've been known to make a mistake. 
At least I thought I made a mistake once, but I was wrong. 
(eels Mewrongee Liathe Cimon 7 E just wanted 
10; +o make sure that the figures I see here when you compare your 


studies and that of Dr. McDonald, are figures extrapolated by 


WO Usa TO tat) Ve DT. McDonald? 
Aw, GOrrect.. 
Q. All right. Having said this, I now come back 
2 to the first question which is, why is it that you come with five 
times greater risk than Dr. McDonald in respect of asbestosis? 
Aw touched upon that yesterday... 
O... Well sis must have missed ee 
A. Let me just say what I said then, and that 
was, we looked at Thetford Mines and McDonald looked at Thetford 
20| combined with Asbestos, and he stated that...and his explanation 
was not forthcoming...that is, he was unable to explain ene 
differences...but he found a greater mortality in Thetford... 
Q. Than in Asbestos, that's correct. 
Re ondecresten effect asin Thetford compared 
to Asbestos, whatever was doing it. So that effect might explain 
si part of the difference. 

Additionally, we were using all medically 
available information to characterize causes of death, and this 
had us attribute more deaths due to asbestosis than would have 
been attributed by McDonald, who used death certificates only. 
30 Q. Whereas you used... 

A. We used autopsy protocols and medical records 


87 (6/76) 7540-1171 


Me shamans A 
I dead setamises ett Sawalis. 1 ah 
ob by sheer oatn ei 3% 208 pee 
,wiatnolae a3 waite ie cep 3 dat int 0 | 
sawn ot Bedaew thet T ,andm meat tetdad row ylesoivdo si sei | 
.. 2607 whe “5 


iizeln 6 stem OF awout fesd ev'l fiw. aD 
oatyww enw T tut ,SOnO eeaseim 6 Sham i sdeucel’ i tassel 2h 
Se4new 220 1 ams? e893 Ife gtorwm'i .fiew .¢ : SI 
IwGy suppian pey se wea eee 7 eaetee ss mclt Jesuit side sae os | 
ed ioqn ix nose avs «blacaotiad .10 ic. 2 Cit :obiiae 
SDlang st0 yd Soa no ia 
a3 od) 
Anaad 247 Gag Oniveh 6»«gdesa Tia .g 
23 si ' eoy Jef 3] 21 tf ,ek doide smoigesup t6c1!2 sia 63 
tee 10 t3ege0@3 Sf BinaegoM .z6 neds dart tedso%p eomit 
s2,83e%7 JAMS Ney tadauod I | oA ; 
[i Oegeim even seam I ,ffew .6 
tant Goo ,fet? Biss 1 Sade wee Jett en fed . -4 
brite ns 


seicot bisapGot bas, eeaiM ProkzetT 15 Bedocl sw .eaw ¥ 

wirtenslaxe ert Sra... Sen) hegase ad bin ,faceated ds fw ben idapk 
tiqgxe of eldgtc Hew of .ei S602... ~patsositac3 doh | 

saw? ol ytiiatabn wenaxe & Sayed sil sud. . .ednsuer Ze. : 

.sob@ten 2‘ fads vandeuded oi eedT .0 ‘a 

eich cats a1gtseay ms atodiie Tadeo Bab... sf 

ciaftones i4ete suegie ‘parts 08 ta eakol saw eves Siw eodasdiia ¢ A 

on ; a 4 nara ae iaatiaine. Balt 

vilestben Lis! entew aya - Bhs 

_ e282 bee apa = rh os i — 


- i vad phigciw —— 
7 LJ ayine eo% 


- 60 - Nicholson, cr-ex 
A. (cont'd.) as well as death certificates, for 
the attribution of death. 
| Ou LOU LSAY «4 
5 A. Additionally, there may be something 
different in our group in terms of the age distribution as well, 
although with his I was using the twenty-plus year group, as 
well as in our case we had a twenty-plus year group. But his 
twenty-plus year group was a different one in that their 


exposure was to asbestos in different calendar periods of time 


19 as well. 
Q. Before you lose me completely, I would like 
EQucouback LOuVOur fi rst.answer, jifwvyousdon't»mind..~Talking about 
using Asbestos, which had the lower mortality rate or SMR, than 
in Thetford, which would explain the difference... 
15 Ro he rdoesnita.exn lain i teal lw LaMean <r. 
Owe Leecoul debe spamt of ithe sexplanation, .thatés 
what I understood you to say. 
When you did your own study in Thetford, you 
did not study Asbestos, the Asbestos workers? 
A. Right, and we only studied part of Thetford. 
20 OleaneSenern fact wien’ you studied Thetford, 
you studied the employees from Asbestos Corporation? 
A. enves, the-compahyethateLs snow so-Cconstituted. 
Q. They had the greater number of employees? 
WeeasRidght«. ylet aot. aswevhad jCarey qin ¢ethere 
as well... 
25 


Q. As Quebec Asbestos? 
wesAghanicont.« There swassa.~couple of .other sésmall 
mines, and I forget whether they were in or out of the Asbestos 
Corporation complex. 
Q. We assume that you studied those mines which 
30} were CSN affiliated? 
A. That's what we did. 
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- 61 - Nicholson, cr-ex 

Q. And that included Asbestos Corporation, 
which had the greater number of employees? 

Aree S's 

Q. And it may have included Carey, which I 
think was CSN, and maybe National, which may have been CSN at 
the time? Which would make it about three mines, excluding 
Bell Asbestos, which was methylose? 

Been viatwsecCOrLecc. fc excluced boli. 

Q. And Lake Asbestos? 

Aw eves. 

Oem Alierignt. es NOW, G10 YOu pave occasion, .Dr. 
Nicholson, while you were there in Thetford, to compare the 
working conditions in Asbestos Corporation with the working 
conditions in, say, Lake or Carey or National? 

A. No. Unfortunately, the companies were 
unwilling to provide a tour of the facilities for us, which has 
been in contrast to other mines and mills that we have studies. 

Q. You were dealing with the representative 
Ope SSP Pgerals 

A. No, we wrote to the company as well, and 
asked for their co-operation. 

Oo eRUte DEEN ECHO USO. PeMmenoOc, ay OU PKnOW tne 
Corporation is not one of my objectives. What I want to know 
from you is, in speaking with the union were you able to get a 
handle as to in effect what would be the working conditions in 
one mine as opposed to the other, because of age, if only? 

A. The workers described some of the conditions 
in the mines over the years. I don't have those detailed 
descriptions with us, but we had conducted considerable interviews 
with workers on changes that took place. 

The measurement...and indeed different mines 


had different typical air concentrations. We found in our 


measurements, even, that one mine...I think it was the Carey Mine... 
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- 62 - Nicholson, cr-ex 


A. (cont'd.) had considerably higher concentrations 
than did the main mines and mills of the Asbestos Corporation. 

Was it the King Beaver that was the main complex? 

Q. King Beaver was the main... 

Ave Thermain. «right. Than, the, Kingssteaver 
complex. 

Q. Dr. Nicholson, did you have occasion to know 
from the workes what the working conditions were at Bell Asbestos? 

A. NO. 
he Q. What about the working conditions at Lake 
Asbestos? 

A. No. 

Q. I'm going to suggest something to you to see 
whether it can perhaps work. 
15 If I suggested to you that Lake Asbestos was 
a fairly new mine at the time, that the equipment was quite modern, 
and that indeed at that time it was a very clean mine where the 
dust concentrations were very low...if I suggested that to you and 
added that it had, at that time, over three hundred and fifty 
Siprovece sall rigitem.wLteyOushad added Fo. your cohort. these 
20} employees, would it not have changed to some extent the result 
Ol your, study ? 

ImegCoiTgeeO stint Shawithethis..1nsthe. same 
Manner as you say the workers from Asbestos could have changed 
it because of the low mortality rate, albeit Asbestos having a 
greater number of employees? 
ae Ae eNOpenO ower inst, i ilego backeto the Ashestos/ 
Thetford comparison. The understanding that I had with the 
discussion in McDonald was that per estimated exposure, the 
differences existed. It was acknowledged that Thetford had 
higher dust concentrations than did Asbestos. But separate from 
the fact that it was higher, the relative effect per unit dose 


was greater. So McDonald was looking at, was comparing effects 
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sen soars Nicholson, cr-ex 

A. (cont'd.) | at given exposures, and he 
found different effects for the same exposure category in 
Thetford, compared to Asbestos. 

Now, going to the conjecture that you made of 
including Lake Asbestos, if we had done so in our study, and 
the numbers of people were dramatic...were large and equalled 
those of Asbestos, and we had the available air measurements 
that would indicate that first, conditions had remained low 
Over years, and taking that into account where you would then 
have reduced the average exposure to the group that I would 
have estimated. 

erm Oris 

A. So the effect per unit dose could be the 
Seaneween don't knowl aLt 1t would be, but you; would take into 
account the air concentrations of Asbestos that would be present, 
to the extent possible. 

Q. I think what you are saying to me is that 
given your theory on averages, it wouldn't have made any difference? 

As it might not have made any difference. 

O.) Lt just) goesy to show that what's the sense 
of keeping a clean mine, eh? 

A. No, no. You would have seen a reduced 
mortality from a reduced dust exposure, but you could have gotten 
the same relative risk, and that's what's counting. By all 
means keep a clean mine. 

(epee rilotiws yO. 

Drymen CHOlrsCn mw yOl ys le Lo nkKeiiecab eignt, yes, 
Pemrsmtabeeiont.- this) ts ,our study on miners, and millers in 
Thetford Mine... 

An Okay; 

0: ...-and when I look at page one thereof, I 
see that the cohort was established of all men employed during 


1961, with at least twenty years of seniority in any one of four 
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- 64 - Nicholson, cr-ex 
Q. (cont'd.) companies mining and milling. Could 
you give me the name of the four companies? 
A._.I'11 try to. I mean, they came from the 
5| records of the Asbestos Corporation, which had their King Beaver 
seniority list. They also had a seniority list from the Johnson 
Mine, I believe...that name comes to mind...I mean, I've got 
the records back at Mount Sinai...which was then incorporated 
into the Asbestos Corporation and no longer was carried...in 


later years was not carried as a separate entity. 


9 Q. Okay, I think maybe I understand. What you 
are saying, in effect, is that in point of fact, legally speaking, 
because that's what I read, you had two mines - you had Carey 
and you had Asbestos Corp? 

RK. 9f think, we. had National, too. 

15 Q. That would be three mines. 
Avowgls Ghink.soO-. 
Ome but (YOU, Say <4. 
Nowe ithe time or the records, it. was four. 
Q. Four companies? Individual companies? 
A. “Right. 

20 Q. It would have been what, Asbestos Corp, 

Carey and National? That makes three. 

MemeLOnnSsOtvs Oth. Cc. woot, GOes sthat. a. 2 

Q. I know it's been a long time, but perhaps 
you and I can agree that when you said companies here what you 

- really meant was sites? Maybe that's what you meant? Because 


in effect, Doctor...I mean, I don't want to tangle with you on 
this...I know more about the legal side than you do. It wouldn't 
be fair to you. 
A. I'm not trying to make a big issue about adore 
We had records from what were four separate...from what I 
30 understood to be four separate corporate entities in 1960...or 


what was it, 1961? Yes, 1961. One of those was known as the 
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- 65 - Nicholson, cr-ex 

A. (cont'd.) King® Beaver "Mine at» that™point. 
I don't think Asbestos Corporation was even a corporate entity 
at that time, was it? 

Of* NoseiTsthink*it wase’ Tethink®whatyour had 
at that time, you had Asbestos Corporation, you had Carey, you 
had Bell, you had Lake, you had National, and perhaps another one. 

A. There's two names that I recall, and I 
don't know when they were combined into Asbestos Corporation...are 
something called Johnson and B.C., and I forget what B.C. stood 
rou. 

GO. Tknow what it's for. We'll leave it 
at this. Perhaps we can proceed otherwise. 

Tt's*Sust’ that i-'see Nere-‘that® youy had? in syour 
introduction here, you talk 'all men employed during 1961 at 
least twenty years'. 

A. Right...on those seniority lists. 

Q. Yes, all men employed with twenty years. 

hm Thats ton an hourly"senrority taster lt 
does not include supervisory personnel. 

Q. The seniority list was handed to you by 
the. union? 

Rew rese 

Q. They brought the people to you who were 
Supposed to have twenty years experience, or you checked the 
list yourself? | 

wy. No now now= We *cotthe ists = «Nobody 
brought the people to us on this study. We hired someone to 
call around and identify who wa alive and dead. I mean, this 
was a mortality study. 

Q. Yes? 

A. We had the list, and we had all these names. 
The lists were identified by a clock number or something like 
that, as well as by the date...his name and the date that he 
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- 66 - Nicholson, cr-ex 

A. (cont'd.) was first employed by that 
particular company. 

Ope Ge LOnC. 

Dr. Nicholson, I seem to be a little mixed 

up, and I think it's because I'm perhaps confused with the fact 
that you went twice to Thetford for a study, did you not? 
You went once for a study which is referred to in this tab eight? 
Right? Tab eight, which is entitled, Long-Term Mortality 
Experience of Chrysotile Miners and Millers in Thetford Mines, 
Quebec. Have you got that? 

Ae 1 LCS. 

Q. That's one study? 

AeeeelLNaees, COLLGCL.. sbUuL- tiat, stuay was going 
On over a period of months. 

Cores. 

A. In fact, it was going on over two periods 
Cieocvera: months each = once in’ the 1973/74 period of time, and 
subsequently in the 1977/78 period of time when we followed up 
again the group that we had identified initially. 

Q. Well, Dr. Nicholson, referring back now 
to the Beaudry Commission hearings, and do you not recall that 
sometime prior to those hearings, at the time of a strike that 
was taking place in the Thetford area, you went around there to 
make a study. Now was that a mortality study or a morbidity 
study, or what was it? Your whole team went down. 

A. Yes. We went...a large group from Mount 
Sinai went to Thetford Mines prior to the strike...they were not 
On strike at the time that we went, and that was to conduct a 
clinical survey looking at the prevalence of abnormalities 
among largely twenty-year employees of the Asbestos Corporation 
at that time. 

Q. Were you then checking your records or 


updating your records from the previous study? 
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= 67 = Nicholson, cr-ex 

A. No, I don't think we were doing anything 
at that time about the records of this study. Those records also 
provided, to the extent that we had already virtually completed 
this study by that time, and were using those individuals...we 
invited those individuals that were retired from the list that 
we had established here, to the examination as well. 

The examination included roughly eleven hundred 
currently-active employees with more than twenty years seniority, 
plus about one hundred or one hundred and twenty-five...I don't 
remember the exact numbers...who were retired from mining and 
who were identified by virtue of having been on these lists 
in 1961, with twenty years seniority. Many of the 1961 people 
were still active, and thus were invited because of that. But 
those that had retired were also invited. 

QO8 MWhat,lswantsto Knowyfrom you is this, 
Doctor, I'ma little mixed up now. ThatiwaseineL975p,°Or 
thereabouts? 

A. It was November, 1974. 

Q. Okay. Is that the time when you were 
examining something like twenty-five individuals per hour? 

A. No. Well, the number that were going 
through were two hundred and fifty a day, but the day was a 
lot longer than ten hours. 

Qs @Phisuggest tovyou that you were doing 
twenty-five individuals per hour. 

A. Between twenty and twenty-five. 

Q. Were those x-rays? 

A. They were x-rayed, ten physicians were 
performing chest examinations, two stations were doing pulmonary 
function. 

OAR Tedon vt bwantntotgethyod mixed “up-"so 
perhaps I should refer you and have you read your evidence 


before the Beaudry Commission, at page thirty-four...if I may 
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a Nicholson, cr-ex 

Que Contud jm shande) te LOLVOUs 

Aer ouLe.. 

Meee UASKIN =: 6 eL.tnink #... 

THE WITNESS: Should I have it? 

MR. LASKIN: You did. 

THE WITNESS: Right, I've got it. 

MR. CASGRAIN:: Q. »You"ve got another copy? 

THE WITNESS: A. Yes, I do have a copy. 
Waiteanumiunuce.« 1tws right here. Let me get it. 

O,) Pager thirty—-rour. 

DommOk ay. 

Q. Line twenty and following. 

A. Yeah, approximately twenty-five per hour. 
We were doing two hundred and fifty a day, but some days ran a 
bit longer than ten hours, is all I'm saying. 

Om LOn sees, That’ San average? » 1s this 
an average? 

A. Well, this was the intake rate. Instead 
of finishing at seven or eight o'clock, we were finishing at 
ten o'clock. 

Q. My question to you is the following: Were 
you at that time updating your records? 

A. No. 

Q. What were you doing? 

A. With that many people coming in, we 
weren't doing a damn thing about records. We were trying to 
determine the prevalence of asbestos-related disease among a 
population of twelve hundred and fifty workers. 

O. g1s that) the occasion, Dr. Nicholson, when 
you said that you had found to your horror and dismay that 
there were more than thirty percent of the group examined who 


had developed abnormalities qualified as zero one? 
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a oo Nicholson, cr-ex 
A. No, it was a lot more than that. 
OG. On; eLsethat rrognt? Perhaps we will *find 
in due course... 


5 A. Oh, I'm sorry. Thirty percent had zero one? 
Q. Yes. 
A. Overall? 
OF Yes: 


Re OrVless? 
©. **Overall. 


A. No, zero one or less overall? POM sorry. 


10 


Repeat your question again. 
On “ls "thatthe “time when “you “said you had 
found, to your horror and dismay, that over thirty percent of 
the people examined by you had anomalies qualified by 
15| being zero one? 
A. No, I would not have made that statement. 
OVPeNOce Will youstry and recollect? 
A. Let me say what we found, because I don't 
know what...of the group that we examined, the overall percentage 


of abnormalities of one slash zero or greater, was of the order 


a0 of seventy percent. 

Q. What about zero one? 

A. Well, zero one or zero zero would be the 
remaining thirty percent, and those would be categorized as 
normal. 

25 Q. Did you eventually publish those findings? 

A. We presented them to the Beaudry Commission. 

Q. Did you publish them anywhere? 

A. They are not published otherwise. 

Q. They were not published anywhere else? 

A. At this time that is correct. 

30 Q. Why were they not published anywhere else? 

A. A variety of reasons. For one reason, they 
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- 70 - Nicholson, cr-ex 

A. (cont'd.) never got written up by the 
physician that was directing the laboratory at this time, because 
of pressure of other activities. 

Q. So we will never see what the results of 
this was? 

A. No, I would hope that you would see them. 

Of £50rrve 

A. I would hope that they would be available 
in more widespread form than they are. 

Q. In the course...did you use the same 
standards for your examination during that particular venture 
that you did when you were carrying out your other mortality 
epidemiology study, which is tab eight? The same standards? 

A. The same standards? 

One Yes: 

A. They were different types of studies 
entirely. 

Oc BsOh Rhos that enight? 

A. One was a clinical survey, one was a 
mortality study from records. 

Q. In using the number of employees, or the 
employees to whom you refer, is it the same makeup with respect 
to the companies? Was it the CSN group? 

A. Yes, it was the CSN group. 

Q. Was it approximately the same number of 
people? 

A. weNO 

O eesOh sino. weBecausenwone mwasikclinical cand fone 
Was QNOGlLalitv,,. 1smthateright? : 

A. Yeah, one was identified in 1961, and one 
was identified in 1974. 

Q. One last question on this particular score, 


Doctor. Is it possible, perhaps, that one of the reasons why 
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= le = Nicholson, cr-ex 

Q. (cont'd.) there are differences between 
your study and that of Dr. McDonald's and because your 
percentages are higher, is it possible, perhaps, his cohort was 
more representative than yours? I'm talking about possibilities, 
without ascribing any blame to you. 

A. No. He had certainly a much greater number 
of individuals, and thus variabilities associated with small 
size which we certainly would have had. Because the number of 
deaths that I reported on are, what, a hundred and ninety? 

A hundred and seventy-eight. 

With that,"the’variability in®the*number of 
deaths by cause is considerable, so that in that sense the larger 
study is a more representative one in the sense that the 
variability of the numbers would be less. 

The issue, though, still exists of systematic 
differences that could exist between the two...the use of the... 
not considering asbestos disease unless it was characterized on 
death certificate, and the problems that come from ignoring 
deaths that should be attributable to the exposure, the problem 
that comes with the difficulty of translating particle counts 
in a variety of circumstances to fiber counts. Such systematic 
differences can considerably outweigh statistical differences, 
and to the extent they would or would not is an issue that people 
could debate from here to midnight. 

QOn@eteldame, Dro. Nicholson, you describe 
somewhere in your writings, and I think it was not mentioned by 
you verbally, what you consider as best evidence. Am I 
correct in saying that when you say best evidence, we see BE 
on your tables, you are referring to having used autopsy rather 
than death certificates? Is that what you call best evidence? 

A. The best evidence would be that...the best 
evidence...there is a hierarchy. An autopsy where you look both 


at macroscopic and microscopic specimens after death would be 
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= 12 = Nicholson, cr-ex 
A. (cont'd.) the best evidence that would 
relate to the cause of death. 
Next is surgical specimens and medical records, 
5 clinical records of the individual at the time of his terminal 
stay in a hospital. 
Finally, of least validity compared to those, 
would be the record as manifest on a certificate of death, 
which could have been signed by some doctor that just sees the 


guy dead and has no awareness of any previous history of the 


i? individual, and often it is written off as a coronary when in 
fact other causes of death may have been in fact related to the... 
Q. You checked all of these points for every 
single case? 
A. That's correct. We checked as much...some 
15 of them we used only death certificates because that was all 


that was available. But for those individuals for which other 
information was available, that was reviewed. We reviewed 
alive the records’ available in«the local hospital for everyone 
lirour cohort, 
Q. How many...what's the percentage of 
20! autopsies that you had available? 
A. The number of autopsies is about fifteen 
to twenty percent, if I recall. 
Q. Does that come from the Workmen's Comp 
or from the local hospital? 
N, Okehe AlocalvhospitalasytThe Local shospital. 
si @anethe local thospital? 
AVGAYES « 
Q. Did you speak to the doctors who had 
performed the autopsies? 
AY IVYesilargelytsoar [tewasclargely idonenby 
30| one...Mark Poulin was the one who did most of the autopsies. 


Q. Did you, when you began... 
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- 73 - Nicholson, cr-ex 

A. I did not myself review those protocols. It 
was done by a physician. 

QO. When you went down to carry out your study, 
the one that has been published, did you know that Dr. McDonald 
was carrying on a similar study, or had carried on a similar 
study? 

A. Doctor who? 

QO’. McDonald: 

A. Oh, I knew that he had published a study 
earlier of the mortality of miners and millers. 

QO. I find it a little surprising, and perhaps 
you can correct me if I'm wrong, is that throughout your evidence 
you have taken various reports of various people, and you have... 
not that I blame you, it's your business, not mine...and you 
have from those extrapolated and drawn conclusions...and you 
have even said to us in cross, that dose response was perhaps 
not that material, averages were better? In fact, yours is 
better than McDonald's because it doesn't have that sort of 
a@mounch sor factsh incite 

Then you decide to carry on a study in 
Thetford, and instead of going to Dr. McDonald, who has all the 
data and would have provided you with the data from which you 
could have extrapolated, you decide to go down on the scene and 
there you go to the trouble of having best evidence by examining 
and targetting the doctors, looking at the hospitals, looking 
at the records, and examining every autopsy to make sure of 
that. Were you trying to make sure that you would find more 
cancers than Dr. McDonald, or what were you doing? 

A. We were trying to... 

Of RBecavises Tadonitasceven Ty mo not. finished...I 
am trying to see why in this particular case you were so concerned 
about the facts and why you were so little concerned about: the 
facts when it comes to analyzing and extrapolating. Would you 


please give me an answer to that? 
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- 74 - Nicholson, cr-ex 


A. We were trying to find out what the causes 
of death were, accurately. So that's why we were doing that. On 
the extrapolations we were trying to utilize the best data 
available for those extrapolations. Extrapolations that I've 
made, did that. 

QO. . You didn't want to rely on Dr. McDonald's 
figures, is that 1? 

A. At the time that it was published, it was 
not possible to make estimates from Dr. McDonald's data of what 
10; would be a dose-response relationship for much of the disease 
experience in those mines and mills. 

Q. Did you ask the McDonald group for the figures? 

A. They did not have data in 1973, other than... 
that allowed dose-response relationships, other than for lung 
7: cancer, which showed that there was a considerable excess OL 
MoOutality sin that, group. that he studied. 

Ow Would wyow oo back, 0 page ninelLy-elgnt 
of your transcript of your evidence before Beaudry? Dr. 
McDonald, Alison McDonald, is asking you a question there. 
It's in French and I'll translate it literally as I go along. 
20 A. Yeah, you better, because I don’t... 

MR. LASKIN: I'll have the chairman check up 
On chat. 

MR. CASGRAIN: Q. But there was official 
Eranslatrivon, ehere. 

THE WITNESS: A. Oh, well let me read...is 
+ Poenesorticial...wuere?: 

Q. No, no. It doesn't show that it was 
translated, but it was. lll read you the question here at 
the bottom of page ninety-eight, line twenty-five. 

"Dr. Alison McDonald: My second question is 
more general..." 


This is Dr. Alison McDonald, Dr. McDonald's wife. 
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- 75 - Nicholson, cr-ex 
A. Eves, fl. knows, 
Q. "How is it that while knowing that we had 
carried out vast researches in Thetford Mines 
since 1966, why the staff of Mount Sinai came 
to Thetford, carried out researches in 1974, 
without telling us and without asking us for our 
own information? This could have negated the 
possibility of two different stories on asbestos 
appearing. We now find that our results look 
the same." 


Now, that was a question put to you by Dr. 


McDonald, and you have your answer there. 


A. Yeah, but the results don't look the same. 


Can I read my answer? 


My answer then: 


7540-1171 


O.vgeiYes. 
A. "If they were the same, that would be in 
Pacte doO0dhw aml) Lieceadsexactly. ends misayvying 


that the results were considerably different." 
Mhe our wesults are. parallel] and.similar,) and 
iNnetact. tdentical, then it) iss.to; the: benefit of 


all. We did have contact, prior to the survey, 


with your group. We met with two Canadian 


physicians and with Dr. Becklake, who was the 
only person from that group we were able to 
meet with, prior to even establishing the 


fact of the survey, when it would be held or 


making any arrangements for it. 


We wrote to the secretary of the Asbestos 


Corporation asking if he were willing to 
co-operate. We assumed that he would have 
contacted your group since your study had been 
conducted using company films, but no 


co-operation was forthcoming from that industry 
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Ae (cont as) source, and™in=fact no 
co-operation was offered by Dr. Becklake. 
If the McGill group and the QAMA group had 


5 been willing to co-operate with us and provide 
data, they had ample opportunity to do so." 
Q. And to volunteer it to you rather than wait 
for it to be asked for, is that what you are saying? 
A. Yes. If that had done so, we would have 
been happy to co-operate with them in any way... 
th Q. And you would not have carried out all 
these specific studies if we had said to you, look, you can 
look at McDonald's studies? You would not have gone on to 
Thetford? You would not have checked the medical certificates? 
A. No, the medical study that we did was 
45| Considerably different from what was done by the McDonald group. 
It was a larger group that was surveyed and for which x-rays, 
pulmonary function and clinical examination was conducted. 
That is, they looked at all the x-rays of everybody that had 
been employed at any one time, and read those x-rays and did 
that, but they did not do that on a currently-employed group 
20/ and they were using x-rays that sometimes had been taken twenty 
or thirty years ago. 

Additionally, we provided the information on 
the results to the union involved, which was not done by the 
people. Not a single individual that they saw ever received a 
= report of what the findings were in his particular case. 

Q. Perhaps the last question is somewhat 
Seuptaye ule bietry ele anyway, Dr. Nrcholson. “From what you 
are telling me now, the McDonald study and yours are very 
different? 
A. No, they are not very different. I'm saying 
30| they are different. We found a considerably greater prevalence 


of x-ray abnormalities among the population at Thetford Mines 
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= Hi = Nicholson, cr-ex 
A. (cont'd.) than did McDonald. 
Q. Doctor Nicholson, it seems to me that what 
I asked in the beginning was the following: Why did you bother 
to go down to Thetford when you could have had the data from 
McDonald, all right? You said finally you went down andadidn wt 


ask for it and you were not offered it, therefore you carried on. 


Then I asked you why it is that you did not 
take simply the data to extrapolate like you do invalbl your work. 
Then when I pressed you further, you said 'we proceeded ina 
different way'. 

Aw Wart aymtnute. You are asking...I’m not 
sure what studies you are asking the questions about. When you 
are talking about the analysis of data and extrapolations that 
I have used in this tab nine, the only data that appear here 
that was used for estimating cancer mortality were data on 
mortality studies. We conducted a mortality study, McDonald 
conducted a mortality study. The results of each are included 
here. 

Now, the issue of the clinical examinations 
that we conducted is a different one, and has nOcCnInNG todo, wie 
Ene reporteat this. time. 

O. OkaysdnFines)jJAlb paght. 

A. The findings that we had in each of these 
examinations are somewhat different. We find a greater...the 
results that would be obtained using the data that we had on 
the mortality study of the group of workers employed at Thetford 
and organized by the CSN has percentages of asbestos disease 
per fiber exposure, per fiber dose, greater thanathat ror 
McDonald. 

They are similar in the sense that compared 
to other studies, they are much less than, for example, factory 
employment or insulation work. Together they are less. 


When we looked at the clinical status of the 
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- 78 - Nicholson, cr-ex 


A. (cont'd.) workers, the prevalence of 
abnormal x-rays was also greater than that which was reported 
by McDonald. 

5 The differences were largely in the categories 
of the number of x-rays categorized in category one. There was 
close agreement between the number of x-rays categorized in 
catgeory two and three on the ILO scale. 

Q. What's category one? 

" A. Category one on the ILOUC scale, the 
broad category. 

On myiGcO sOne? 

A. “One. 

Os. One. 

A. wthsate ismwit eshould be one zero, one one 

15 and one two, but I don't remember the breakdown for each 

subcategory. 

We offered these x-rays to any groups to read, 
that we had taken. To any group to read, including the Brisish 
panel of twelve readers. Dr. McDonald said that he did not want 
that group to read our x-rays, and thus that... 

Q. Did he tell you why? 

A. -He,didn't..tell us why....We were told by 


20 


the British that he had objected to their reading our x-rays. 
Q. But he has never told you personally he 
didn't want them to read it? 

25 A. He told them that. We sent them to the 
University of Pennsylvania to be read. In contrast to our 
findings, seventy or seventy-five percent abnormal x-rays, 
Pendergrast found more than eighty percent or eighty-five percent 
were abnormal. He found at least a ten percent greater number 
of abnormalities. 

30 And this is in contrast to what McDonald was 


reporting on a similarly-categorized group, in which he found 
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A. 


- 79 - Nicholson, cr-ex 


(cont'd.) something of the order of thirty 


to forty percent would be abnormal. 


Q. 
A. 


Was he biased? 


There can be biases that can develop in 


the reading of the x-ray. Inparticular in his group of x-rays 


that were available to him, the quality was not particularly good 


for many 
and both 
time was 
which is 


as being 


of them. 


They were often taken many, many years ago 


film deterioration and the quality of the x-ray at that 


not as desirable. We had a very uniform quality 


of high quality, and McDonald acknowledged the quality 


much superior to that which he had available to him. 


as if everything... 


A. 


When and where did he say that? 
When he visited with us. 

When? What date? 

In the seventies some time. 
What year? What month? 

I don't remember the month. 


You are quoting Dr. McDonald, Dr. Nicholson, 


I can quote him because I remember what he 


said. I don't remember the date that he visited Mount Sinai. 


Q. 
A. 
Q. 
A. 
Q. 


A. 


Do you remember the year? 
It was probably 1975. 

OL Eonie 

It may have been. 

Oreo 7-42 


No, it would not have been 1974, because 


we only took the x-rays in 1974. 


The other aspect is that most of the x-rays that 


were being read in his study were normal because they were people 


that had been employed for short periods of time, or only 


recently. 
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= 80) Nicholson, cusex 
A. (cont'd.) of the very large number of such 


people in it, the x-rays were still normal. Thus, as one sees 


a whole bunch of normal x-rays coming by ita reading procedure 
5} where you are reading very, very many of them, ones that are 
marginally abnormal tend to be read as normal. So there is 
something called a field effect in the reading, that takes place, 
that could have influenced his reading. 
By his reading, I mean the readings of the 


study that was... 


vy Q. That couldn't happen to your group, the 
fieldsefiect? 

A. It did not, I think, happen to the same 
extent. 

Q. How do you know that? 

15 A. Because if I... 

Q. It's quite subjective, isn't it? 

A wi Pardon: 

Q. It's quite subjective. How do you know that? 

A. From the comparison of the readings Ea 
have been done by others of: those films, by the use of those 

a0 films when admixed with other studies. And it was not found. 

Q. Dr. Nicholson, you just said that as they 
were reading, because they were reading a great number of normal 
along with abnormal, they would have a field effect. and therefore 
be influenced. That's a very subjective way GimedOing site, iS 4c 

25 Tous 

Mees, it 2s. “But reading of x-rays is very 
subjective. 

Os le cmuust as subjective for your group as 


it is for McDonald, is it not? 
A. The field effect was less present there 
30 because we did not have the vast number of normal x-rays as the 


background. 
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- 81 - Nicholson, cr-ex 
Q. So now we have it that if you have lesser 
| x-rays, you have a better result than if you have more x-rays? 
Is that what you are saying to us? 
5 Be Noitltwasn't saying that at all. 
Q. No? 
Did yous. .how did you proceed to do the reading, 
| in effect? What technique did you use? 
A. We have five readers...four readers read 
each x-ray individually, and then they were all read with the 
- individual readers having available their reading, read again 
as a group, and a consensus reading derived. 
Q. Would you tell me where the x-rays came 
from? 
A. They were taken by a portable commercial 
15| X-ray unit. 
Q. The x-rays you read were all the x-rays 
that you had taken with this apparatus? 
AS Were Si. 


Que bree Nicholsonptdid you andwyour "readers who 
sat and read those x-rays, then wrote down their results, is 
20) that ieailed gi alte | 
A. Over a period of time, yes. 
Q. You had, what, five readers, six readers? 
A. Four, I believe. 
Q. Four readers. The four readers, did they 


cross-read the x-rays? Or did they read them just once? Each 


“ad Madea Ounch TOL X-rays 2 
A. No. Everybody read a portion of the x-rays 
a second time. | 
QO. The’-same’-x-rays? 
A. Yes. So another group was admixed into them. 
30 Q. There were no other x-rays involved? 


A. On the initial reading there were no other 
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- 82 - Nicholson, cr-ex 

A. (cont'd.) x-rays involved. 

We have also used these x-rays with other x-rays. 

Q. When? 

Ae @Admixeds: x 

Q. The second time? 

B.geves.. 

OQ. \Thet farstaitimeiyourdidnd tauisemother xrays? 

Ag tihaths conrect: 

OF, «Why? 

A. Because the initial readings were made in 
Order tO provide a. report to the individuals as rapidly as 
possible, and we did not include other x-rays in that study, on 
the initial reading. 

Q. When you say you included other x-rays in 
the second time of your reading, what other x-rays did you use? 

Avie don’t remember: We have read the x-rays 
ateotherstimesawith! a variety of other groups. I do recall 
the x-rays being read, I think in conjunction with our study 
of the mining population in Baie Verte, but I am uncertain 
ai) mel aes 

Q. With the Asbestos workers as well? 

DAY Hes, 

Qupawhatel wantaro “now -trom you, Doctor, did 
you at any time introduce in the x-rays you were reading, neutral 
x-rays? That is, x-rays from workers who had nothing to do 
Welt hs etic 

A. Yes, we did in another reading of those 
x-rays, is what I'm saying, and the reading... 

Q. The second time? 

A. Yes. And the readings were exactly the 
same, in fact even higher, than they had been read with the 
initial reading. So the estimates that we had made, in fact, 


from all subsequent readings by ourselves of those same x-rays, 
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= oo) = Nicholson, cr-ex 
A. (cont'd.) from all readings of anyone else 
) were an underestimate of the prevalence of abnormalities, and 
at this time if the British panel would like to read those x-rays, 
5| they are welcome to do it, or any other recognized panel. We 
would be quite happy to have our readings compared with any other 
| recognized reading group. 
: Q. Just to make sure we are not making any 
mistake, are we now talking about the x-rays taken on that visit 


tovtmnetrora in. 1974..82 
10 


PL eS 

Oo.)  .ese 

MR. CASGRAIN: I have no other questions, Mr. 
Chairman. 

| DR. DUPRE: Miss Jolley? 

i; MISS JOLLEY: I feel that we had agreed that 
the Commissioners would have their hour, and it looks like we 
are going to go over. 

DR. DUPRE: For the time being, be the 
Commissioners' guest, Miss Jolley. 
MISS JOLLEY: Okay. 
20 | 
CROSS-EXAMINATION BY MISS JOLLEY 
@®. “DeraNrcholsonger wantedstogtalk about 
the underdiagnosis of disease. We dealt with that slightly 
yesterday, and you went through, in the discussion of 
2 Selikoff's material, about insulation workers. I think Dr. 


Uffen asked you yesterday that we had a presentation before 
the Commission from the insulation workers, indicating that 
Dr. Selikoff had found in fact about thirty percent...or a third 
of the death certificates were changed, with the best possible 
39| evidence, following investigation. Perhaps a third Ofinthesa.% 
A wawelle authirdsoitthe.<.I'm not sure if it 
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- 84 - Nicholson, cr-ex 
A. (cont'd.) wouldn't have been a third overall. 
| There would be fifty percent more mesotheliomas added because of 
that investigation, and that is one-third of the mesotheliomas 
5) were misdiagnosed. 

) Q. Right, were misdiagnosed. 

A. And at least a corresponding number of 
asbestosis. 

OME Rightesrights 


A. But for other causes that percentage would 


iy be less. 
OF® Righagirrghte 
I think we are really concerned about this whole 
issue of underdiagnosis just because of the effect on calculation 
of risk, and also exactly what the doctors are doing. 
15 Last ‘week, owithiDr?:) McDonald, oMr. .Warren 


pursued a line of questioning suggesting that perhaps the physicians 
in Thetford area in Quebec, would in fact probably be more 


sensitive to the issue of asbestos disease, and therefore perhaps 


would overdiagnose that disease. 


Now, Dr. McDonald, in response, indicated that 


20| he didn't feel that was necessarily true. But clearly when you 
investigated in your study, you found that there was significant 
underdiagnosis in that area. 
A. Particularly for asbestosis. 
OeTeYess 
aa A. We did not...we found one case of mesothelioma. 
I don't remember whether that was diagnosed or not. So I can't 
Saverorathat’ 


O2 Tt's of concern to us because I think that 


the asbestos people have been trying to maintain that perhaps 
their records are better, and I think that underestimation of 
30| death may have an impact on what Dr. McDonald is finding as well. 


I want to pursue another... 
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- 85 - Nicholson, cr-ex 

DRE MUSTARD: ‘Counsél,)..or not counsel, ‘I\realize, 
but can I undertake a question at this point? 

MISS JOLLEY: Sure. 

DR. MUSTARD: Because I'm going to ask it anyway. 

MISS JOLLEY: Be my guest. 

DR. MUSTARD: Table one, this is the best 
evidence for the information? This is in tab nine? 

THE WITNESS: Yes, right. 

DR. MUSTARD: This is the final compilation 
of all that data, because I think when we heard testimony it 
was inferred that it was being completed, but it had not been 
completed. What I would just like to have recorded is, have 
you now done the full review of all the insulation workers in 
terms of best evidence versus the death certificates? 

THE WITNESS: Oh, this table one... 

DR. MUSTARD: Have you got a study in process 
Biatesegoing, GO... 

MHPAWLINESSSeeNO, nO. This is a study that 
characterizes the results of the mortality of the workers through 
1976, and of that group that had died to 1976, the entire 
review has been completed. But the study is a continuing one 
and the mortality experience in subsequent years is being 
accumulated and will be reported at a later time. So there 
will be presumably some publication in the future on the mortality 
experience of workers from 1967 through PIo2: 

DR. MUSTARD: I guess I was left with the 
impression that there was something in the mill that was coming 
up on this subject, but I take it that there isn't, in your 
organization? 

THE WITNESS: Well, there is considerable 
research being done with these people, looking at other aspects 
of asbestos disease. But in terms of these data, Chis rs 


complete for the period of time that it is stated to be the case. 
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- 86 - Nicholson, cr-ex 

THE WITNESS: (cont'd.) There is not going to 
be any alteration of such data, and because the numbers are so 
large, with a hundred and sixty-seven thousand person years at 
risk, future data will not be that different. But you, of course, 
can have statistical variations and maybe some age effects will 
be manifest in later years, but this accurately reflects the 
situation as it is now and like will be. 

MISSEJOLLEY<.**O> Pitvis"true* that when you 
underdiagnose disease then you would be underestimating the 
risk when you carry out your studies using the death 
certificates? 

THE WITNESS: A. Yes, if you limited yourself 
to only a specified few diseases, as previously recognized. 

On the other hand, if you underdiagnose on 
one cause, then there will be a correspondingly greater number 
in some other cause, and... 

Q. And you dealt with that yesterday when you 
described the pancreatic cancer. 

A. Yes, and you have that problem as well. 

Gwe that. kind of thing; right. 

TVthink*the oneVthing I want to°make clear from 
yesterday's presentation in the morning, because it was quite 
complicated and new, was that Dr. Enterline, when he was before 
us, made the proposition, I think, that was presented yesterday, 
but I just want to make it clear. The time to tumor that 
Dr. Enterline presented was that there is a dose latency 
situation, and that the lower the dose, the longer the latency. 
Therefore, what he was proposing to us is that you could set 
an occupational standard low enough that the time to tumor was 
in fact longer than the average lifetime of a person, so that 
the person would die of something else before he would get a 
chance to die of cancer. What you presented yesterday seems 


to say that that's not true. Could you just...? 
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- 87 - Nicholson, cr-ex 

A. Yes, I would very strongly say that that's 
not the case. For example, I think what Enterline has utilized 
is that time to tumor, which in principle would be a mean time 
to tumor, would be inversely related to one-third of the dose. 
That is...I don't know if it's appropriate to go through it again, 
but that is simply a manifestation of the reduced risk 
associated with that reduced dose. The probability of cancer 
being less, the number of cancers reaching a level of 
significance, would appear at a later time. 

In terms of...and I'm sure if I discussed this 
with Dr. Enterline, he would agree with that. Some things 
one can...you know, neither McDonald nor Enterline are malevolent 
people, and McDonald and I could argue, for example, about 
whether this way of analysis or that way of analysis is more 
representative of the case, and it would not be resolved because 
we would be saying that would be a subjective judgement as to 
whether average exposures that I would propose would best 
represent the dose that these workers would have, or those 
that he calculated. Those judgements are subjective and not 
easily resolvable. 

But in this issue, if I went over it with 
Enterline I'm sure he would agree with me, because Lions 
unequivocal from the data that exist. When one translates them 
into dose-response curves, the dose-response curve thats 00 .see 
is exactly that which would predict a time to tumor equal to 
one over the cube root of dose, or achievement Of,a certain 
percentage of tumors versus time. 

But it's a dose effect and not separately 
a manifestation...if you understand. I'm not trying to be}... Lm 
trying to separate judgements in terms of what one would argue 
about. 

Q. I just want to be clear because I was 


confused. 


7540-1171 


. ‘. rok 
s; f 


7 ; 7 
ar © ee -—_ = To.= : 
- emda sete Snicket L ee af ma 
Bekiade ens ealizoamnt 2h and it 2", elqnexs 29% 4848) it to 
wiht audin @ ad Biiiow efothaiay 23 dozdw «tomes ae omit wae 
SPOR ee Yo Brifffeand 44. susttes yi se yeyht $d Dhuew mest 
Mlegs 22 doeeis? ap 5? sis igedqas noe tl yon 2" neh 5. aia 
dala feophak 211 Zo, WOldedsotinnn &; (lomre ef sats 
| a1? 8258 RheskOee dere tig Feteloe 
2667 EI=OnaD 26 techn n en? ,adat win" 
O02 Tati £ 4A 2sa0as Bivcvw oonesti lag 


ei? Deda m It ii Ba Di 28o.,/35 gress HE a 
aD ' sins fea? sitiw eseod Bivgow ot ,Sorien tSard alt’ itw 

Jaslovelet oxe ankin tom Di SedgaM se6%len Ywhpel + poy. . .160- 
Jie Bhan ‘ Ta I | 


‘OVS Ditton DF Loz 5i sodsM ity P=) af 


atom 3: : 697 30 eLSVisns | 26 Yaw ecco to : 
eausned be a3 ad ton Bivow 3) tie: seks ends 19 SviJstheronged 
7 38 An Shenbi Wilba  ite = at Ses seis POLE axl bition me 
2uea Sieo ; =i Dlwow 7 sant = dgod«es SHSSaVS F 
PF O/i “| Chit’ ae Seeraw Be - Jes perh writ ne 
ton | ViGUOidLn ome Bdrouepbek Seqny Ustelodies si 
PAGey obms 
tw > Tas 


4! ,aitgal sidtigitt soa 
eS) Seunoed ,omult by dérgk Biciow Si ote my “Z anit 
Tt 14-3 I21KS/ Sade S38h as ee > fe oy 
9 gecnde steseckh ans o RENTEIID mt 
oF Jbupe 26m Of Saly 6 G5) Bana wiki vow sonkray or 
A. Siu7ton a So isan.) Hess to »eeab 30 Fou gatus ‘< she *s 
-omnts sua rey, 
Yisie4e@ee Jon bas 246934 see & a’s 
| GDS. te a? pees Sor int eins iin 


ae 
a 


- « 


15 


20 


25 


7 (6/76) 


- 88 - Nicholson, cr-ex 

Q. (cont'd.) Some evidence that came before 
us not last week, but the week before, Dr. Weill was here and 
presented his paper. I was a little confused because he had a 
twenty-five percent part of his group that were not traced and 
that he in fact presumed alive, as part of his cohort. At the 
same time he had extremely low SMR's in his material, which 
would indicate that there was a potential bias in his inability 
to followup on the twenty-five percent. 

However, in trying to explain it, and this is 
where I am somewhere at a loss, he said that all the deaths 
would have been distributed equally and it didn't really matter. 
I just wondered if you could tell me whether I should be 
concerned about a twenty-five percent lack of followup? 

An. Yes;fle thinks there: issa? real,important 
concern there because, firstly, the results where you have not... 
where you utilize only a portion of the deaths certainly distorts 
the overall picture, and the finding that he has an SMR of 
something like fifty or sixty percent in some categories, 
suggesting that one of the healthiest places a person could go 
fowls an asbestos, factory,,.is; false. 

The reason that the number of deaths are 
underestimated is that when one uses social security records 
for tracing, prior to 1967, particularly, there was a lack of 
knowledge on the part of the Social Security Administration of 
the United States to identify deaths of people who had previously 
contributed to that system if there were no survivors alive at 
the time of death that claimed a benefit. At the time of 
death, people were aware of survivor benefits. tthatedsyetora 
widow or to dependent children, but if neither, an individual 
died without those being available, often a small death benefit, 
a small burial benefit was not claimed, and unless it were, 
the Social Security Administration did not know that the guy 


died. For their purposes it would be an inactive file. 
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ae a Nicholson, cr-ex 

A. (cont'd.) In Enterline's case, twenty-five 
percent of the individuals had inactive files in the Social 
Security system. Some of these could be because they in fact 
were not working at that time and not receiving money from them, 
but it also could be that many of them were deceased and unknown 
to the Social Security system. 

The people that are most often...may have been 
in this category could have been those that were...they may or 
may not have been equally distributed amongst the different 
categories that he subdivided his group into. If they were not 
distributed, then even dose-response relationships, even the 
slopes of lines could be in error. Unless onehas that proper 
information, one can neither make estimates of the overall 
effect on the group, or of the trend with estimated exposure. 

eka. 

I want to pursue a line of questioning based 
on your paper on TLV's as a concept for controlling carcinogens. 
I don't want to focus on that exactly, because I think you have 
made that quite clear, but the thing that we are concerned 
about in the labour movement is, when you set TLV's, or time 
weighted averages for any substance, but more importantly for 
a carcinogen like asbestos, our TLV's or time weighted averages 
in Ontario, when we do get any standards, which may be in the 
fall, are going to be based on a forty hour week, not even an 
eight hour day, which means that...and presumably will have 
some ceiling measurements...but you are going to have situations 
where workers can be exposed to fairly high concentrations of 
fibers for X number of hours a day, but when it's measured over 
a forty hour week you are going to in fact have time weighted 
averages significantly below the TLV, and therefore not in 
violation of law. But the high intermittent exposures that 
those workers are going to get from those high, short-term 


things are going to be a significant health risk. 
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=~ 90 = Nicholson, cr-ex 

Q. (cont'd.) I mean, we are concerned really 
not only that TLV's are inappropriate for carcinogens, but the 
way...they are even measuring over a forty hour week, which gives 
us even less protection. 

A. Yes, I think the problem you point to is 
a very real one. In fact it is the essence OfeCOncrLoOle for asbestos 
in the future, because it comes about that the peak exposures are 
particularly a problem in the asbestos-use industry as opposed 
to the asbestos-manufacturing industry. That is, they are 
not...occasionally, of course, in a factory something breaks 
down, but in general that is a more standard and evenly-controlled 
circumstance. But the exposures in maintenance and repair, and 
in construction work where asbestos is already in place, are 
largely going to be those of the peaks. If you can eliminate 
those peaks and deal with those, and focus on how to minimize 
that peak exposure, you can largely control the problem. 

To try to deal with a time weighted average 
of forty hours, in essence says that 1t!'sinot,the problem,of 
the peaks we have to deal with, it's this nebulous forty hour 
exposure that is impossible to determine for a construction 
worker undertaking boiler repair work one day and water tower 
repair work the next, and bathroom leakings the third, and 
then back down to putting a fixture up in the crawl space, 
plenum space of a building. Sol think you really want to have 
control measures designed to deal with that particular problem 
especially. 

Here, I strongly feel that with the problems 
that exist...that will exist in the future, work practices 
are an important aspect of any regulatory pranciple,. s.yOur can 
apply TLV's to indicate where you feel standards that should 
be achieved, but where either work practices can be applied 
effectively andpeaceably that would achieve more average 


exposures, to, in essence, eliminate those peaks in the 
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- 91 - Nicholson, cr-ex 
wh. f(conttda.) construction industry, those, should 


be applied. One should not, in essence, attribute a numerical 
standard as something...as a TLV for asbestos as being something 
that's safe. It should only be utilized to, in essence, rule 
our processes that can meet it, and that the guidance principle 
should be one of eliminating, to the extent feasible, all 
unncessary exposures, which has been talked about previously. 

It's going to be in maintenance and repair, 
and that's where one really has to look at how to deal with that. 
It's a. very difficult, problem to deal with. 

O.we l guess, following, on, that. isthe whole, issue 
of the schools program that's going on this summer in Ontario, 
and you talked yesterday about the importance that companies 
have experience in the removal, that it both shortens the time, 
PMiccmitemakesait a. safer operation.» I think that..sd guess what 
I would like to pursue with you on that is that, how do you 
control these contractors? I mean, we've got a lot of 
contractors that are moving through this business very fast, 
and the scary thing is they are picking up kids, probably, 
this summer and putting them into these programs, with no 
records and no controls. How do we go about trying to control 
that kind of operation that may be going on? 

A. The only suggestions I have, and in part 
it comes from some experience in New York City that attempted to 
operate in this way, is that if a contractor wishes to enter 
the business of asbestos removal, he should first demonstrate 
his awareness of the problems and demonstrate the adequacy of 
his techniques prior to being, in essence, certified to jaw he he 
or something like that. So there can be at least an 1 otc otk 
screening that basically would be an evaluation based upon 
plans and demonstrated knowledge of what the problem is and 
a description of the techniques and equipment that he would use, 


that would allow an evaluation to be made. 
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- 92 - Nicholson, cr-ex 

A. (cont'd.) The ultimate result is what he does 
in the field, so that once allowed to bid with criteria that have 
been properly established, then he would maintain his license to 
bid on jobs only upon the maintenance of what are determined to 
be safe work practices, so people could monitor his work activity 
and if it is in compliance with a code of practices that indeed 
protects workers, indeed seals off the building and eliminates the 
dissemination of materials and fulfills all the desired attributes 
that everyone could wish to achieve, then he can continue to bid. 
Anybody can enter that without...it's not a prohibition for people 
entering the business, but once in it they have got to maintain 
those standards, and if they don't, they go out. 

OPSYSo if#yvousmove* tora licensing *o£f contractors 
to do this kind of business you would also have to have very 
stringent enforcement or overseeing capacities within your 
licensing agency? 

A. Right. You would not have to have somebody 
on every job. You would, in essence, be monitoring a contractor 
depending upon what his previous...the previously-observed 
activities were. The first job that a guy does, you might have 
somebody there the whole time and he might have to take into 
account that this is his first job and do as we ended up doing, 
Heilping@thesgquy yout. \ ’fcChe"s*really®trying, “that's okay: 

But thereafter, he's got to produce. As 
contractors continue to produce, then you monitor them less and 
Mess escort teisn -tean onerous observation’ job *"In* fact; the 
number of jobs at any one time are fairly limited, so we are 
talking about, in a given geographical area, perhaps two or 
three people as the asbestos inspectors, in this scheme. 

In New York City they had a guy that...Tony 
Smith and a couple of people that worked for him...really to 
keep on top of all the contractors, and they had effective control 


over all the activities in that city. But unless you have 
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= 23) — Nicholson, cr-ex 

A. (cont'd.) somebody with that responsibility, 
who takes it seriously and learns all the nuances of the activities, 
you can have the problems, all the problems that you describe. 

Q. We have some problem here because the 
Ministry of Labour would only be notified of such a Project Wit 
wasmover fifty thousand .dollans,, and I, suspect there, .are,.a lot 
of projects this summer going on at forty-nine thousand dollars. 

AmeeVeGs,, eh wOuLd SavViecnat oowedid sfoub.projects 
formcr tty cthousand dollars, in jthis: survey. 

Q. Right. So that the Ministry who is 
responsible for this may not even be notified in most of these 
projects. 

Okay. I would just like to have two more 
short things that I would like to explore, and one of them is 
compensation. 

Given all of the evidence that you have 
presented to us over the last two days and in your writings, 
T’think we are terribly concerned about the fact that the 
Compensation Board in Ontario sets fairly stringent requirements 
that have to be fulfilled before workers receive compensation, 
and I guess the requirement that we are most concerned about... 
first of all there is, of course, the requirement that you be 
diagnosed as having the disease stated, and that's fair enough. 
Then secondly, there is a requirement of latency. 

But of more concern to us, however, has been 
the requirement that there be at least ten years of continuous 
and repetitive exposure before a worker would receive compensation 
for either mesothelioma, for gastrointestinal cancer, lung 
cancer or laryngeal cancer, and it seems to me...and I would like 
you to comment...is that a fair criteria on which compensation 
should be judged? 

AeENO SE COME teet 1 Tte ote S ele Chine 
evidence that disease comes with much shorter exposure is very 


Glear. Nevertheless, it's the situation that with lesser 
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- 94 - Nicholson, cr-ex 

A. (cont'd.) exposure you have lesser risk, 
and so somebody...for example, let's take insulation workers. 

I mean, somebody that worked for five years as an insulator 

and stopped, and developed a lung cancer thirty years later, 
might have an exposure such that the probability that that lung 
cancer was job-related was fifty-fifty. That is, that exposure 
would contribute to a twofold risk. 

Whereas that of somebody working thirty years 
would have the probability being four to one. He would have a 
fivefold increased risk. 

But there is no way that one can say that there 
is no risk for less than ten years, or five years, or anything. 
In the case of mesothelioma, in particular, there is very little 
evidence that any other exposures would be contributory to that 
risk, and thus the asbestos exposure per se would be sufficient, 
irrespective of its length. With lung cancer we are clearly 
talking about competitive risks. 

Oe) Ri ont. 

A. But that's a very onerous time requirement. 

Q. Similarly the latency period...I mean there 
are a number of requirements on the latency period that are 
fairly stringently...in some cases fairly stringently applied. 
You know, the Board always indicates that they give the benefit 
of the doubt on the individual case, but for instance for stomach 
cancer, the twenty year latency is being Stringently applied. 
fered is that a fair application? 

RONG Gt, snot, agar. Again, with insulation 
workers and the data that I was showing here, we saw that there 
was an attributable risk to the asbestos exposure, appearing 
well before twenty years. In most cases it appears afterwards, 
there is no question about that. But there certainly are 
Cases =..and that attributable risk is also seen for gastrointestinal 


cancer as well, so that, as I would again emphasize, the latency 
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= 95. = Nicholson, cr-ex 

A. (cont'd.) period is a statistical phenomenon. 
There are more cases coming later because of other factors. 

But cases that appear earlier than twenty years, 
some of the cases that appear earlier than twenty years are 
indeed related to an asbestos exposure in the insulation worker 
group and, correspondingly, in other groups that we have looked 
at. 

Oeee Dee last question I have, and that was 
that Dr. Enterline came before this Commission and presented a 
paper on the proportion of...it was his criticism of the HEW 
estimates on deaths contributed by asbestos in the U.S., the 
proportion of cancer due to exposure to asbestos, and it was 
presented at the Banbury Conference, and I understand that you 
were there? 

Aa veSpaecnates, correct. 

Q. Now, I think the one thing that I would like 
Eomaskeyouy, 1S .1C fair to use asbestosis as the marker disease on 
which to base these estimates? 

A. No, it is not because it reflects on 
disease prevalence largely in thogw individuals that would have 
had the high exposures, and it's appropriate for making estimates 
in those groups. But in fact, the estimates, the disease 
experience that will come in future years, from past asbestos 
exposure, is largely going to be in groups that would have very 
little, that would have insufficient exposures to create a 
Sioniegicanty Gusk, Of asbestosis, but a sufficient exposure ee 
create a risk of mesothelioma and jung. cancer. 

Just parenthetically, at that meeting I had 
presented estimates as well as to the potential risk, based upon 
other data, that were about twice or maybe a little bit more 
than twice that of Dr. Enterline, and there we might never 
agree because one of these subjective things. 

But going back to this other issue on that, 
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=O) i= Nicholson, cr-ex 

A. (cont'd.) I'm sure with discussion Phil and 
I would agree. 

MISS JOLLEY: Thank you very much, Dr. Nicholson. 

DR. DUPRE: We're down to the Commissioners' 
Quarter Hour. °oDovyou want»togo ahead, Mr. McNamee? 

MR. MCNAMEE: I usually have very few questions 
to ask because I can't think of too many intelligent ones, but 
I thought I would ask a few questions without intruding too much 


on the Commissioners' time. 
CROSS-EXAMINATION BY MR. MCNAMEE 


Q. In your study in tab number four, you did a 
study of certain public buildings in which asbestos had been 
applied after the year 1958 and up to 1973, vs Enattcorrect? 
Some New York buildings? 

A. Yes, right. That's the fireproofing use. 

Q. I was just wondering, you also did a study 
of the New Jersey schools in which apparently two hundred and 
forty-five schools reported the presence of asbestos, and you 
examined forty-eight. Did you do a similar analysis of when 
that asbestos had been applied to the schools? I didn't notice 
ieeinevyour studiessatvall: 

A. No, it wasn't reported. “We have the 
information on when it was applied, and some of it could have 
been applied many, many years...I'm sorry...decades previously. 

OVS YEsSs 

A. Because the use of asbestos for acoustical 
purposes predated its use for fireproofing...that is, the one 
being dependent upon the Underwriter Laboratories' approval. 

Q. That was my point, that some of this 
asbestos has been in the schools for maybe...even pre-World 


War II? 
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= 94 = Nicholson, cr-ex 
A. Not so much, but it could have been. But 
it largely was a post-war phenomenon, but it could...some of the 
schools it did indeed predate 1958. 
5 Q. Without getting into the actual proportion, 
I guess that you could go back and maybe add that to your 
study, when the installation...when the asbestos was installed? 
Ara oie penhaps., could,.s bute ine many, cases. the 
people inthe school, that were interviewed, were unaware of it. 
That is, you had turnover of maintenance people, principals, and 
10} we didn't ask the school board to go through their records and 
spend an awful lot of time searching that out, because that would 
have discouraged their participation in the study. 


Q. Well, assuming even in Ontario some of this 


has been in for thirty years, and in one of your further studies 


about schools I think you mentioned that maybe two million to 


tS six million children may have had, in the United States, some 
exposure to asbestos as a result of the school system? 

A. I think that estimate was of current pupils. 

QO. Current pupils? Quite, apart from past? 

Awd Rught < 

20 Q. And a hundred thousand to three hundred 
thousand teachers? 

Aw peg he: 

Oee WOUlOuLt beutaw sto state that aslot of 
children would have several years of exposure to an asbestos 
environment, at least some asbestos environment, in the periods 

=: EiubiwetO LOrtys ..sayethinty.jvears ago? 

A. I don't know how many would have had that, 
but some could have. | 

Q. Well, wouldn't it be possible...or I aonec 
know whether it has been considered...it would appear to be that 

30 in a retrospective basis...I mean, there is speculation that this 


presence of asbestos in schools may be causing or will cause excess 
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- 98 - Nicholson, cr-ex 

Q. (cont'd.) deaths of cancer, mesothelioma and 
other diseases. I just thought on the basis of that...of course, 
I'm no expert, that there might be some retrospective studies 
done to check, and one I suggest is that, say if you took the 
mesothelioma deaths in the United States, say in 1980, and 
characterized it by age groups and then took...it seems to me 
that a child exposed at five years old, if the latency period is 
thirty years, would you be getting deaths that may very well 
track back to school environment? 

A. Yes, the possibility exists of doing that 
and, as you say, focussing, for example, on women dying between 
the ages of thirty, perhaps, and fifty, and investigating the 
school situation that, their possible exposure background as well 
aomtwesscioco! Situation. it’s a very difficult study to do. 

I'm not sure whether the numbers would be sufficient to allow an 
identification to the extent that asbestos, particularly 

damaged asbestos surfaces, existingin that period of time would 
reflect a possible causal relationship to disease. 

Ouse YOu. mention sAthe.dif ficulty.; -and,¢l eknowei t 
would be extremely difficult to take the...just to go by all 
the school children...and retrospectively something could be 
done. I'm just wondering, there is this tremendous amount of 
money being spent in Ontario, and that suggests little documented 
evidence of any excess disease caused by asbestos in the schools. 
I don't know whether any studies have been done to verify the 
prediction...I don't know whether prediction is the....the Ontario 
Federation of Labour is, of course, saying remove it all. I 
mean, they don't care what the cost is. That's their standard 
procedure for anything. 

But anyway, I'm just saying, you, yourself, 
consider that removal is perhaps the best way to cure, shall 
I say a perceived problem? I mean, if you... 


A. A perceived problem, yes. 
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- 99 - Nickolson, cr-ex 
Q. Is that right? It has tore bur vouraren t 
saying remove all asbestos, whether there is a perceived problem 
or not, is that correct? 
5 A. If there is material on, say you have 
cementitious or compactible material in a building that has 
Never been atfected, 1s not easily accessible to kids and is 
clearly presenting no problem, the OrilortLys Lor dealing with that 
is pretty low. 


Q. You are advocating a common sense approach? 


ce Apeeliat. Selig’. 

QO. Have you heard of the, If believe it's the 
Califano Report? 

A. I've heard of several. Not specifically, 
ahha se 

15 QO. This has something to do...it has been 
commented upon by Dr. Paul Kotin. Do you know him? 

Aw) LCS. 

Q. Does that help you to identify what report 
he is talking about? It has to do with prediction of excess 
cancer deaths. 

cee A. Oh, yes. Yes. He also made some comments 
about schools. So I didn't know whether you were pursuing... 
Galvrano,dia.... didn’t Know... 

O. Well, Dr. Kotin indicated that the quality 

of some of the research had been severely questioned by the 
25 academic committee, some of the Califano Report findings. Do 


you have any criticism of Califano, or agree...on the Califano 
Report? Do you agree or otherwise? . 

Ree TherCalitanos..actually he issued it. It 
was done by individuals from three institutes of health in the 
United States. What they did was attempt to look at what 

30 might be possible mortality related from past exposure to 


carcinogens, and in doing so they utilized the limited data 
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= 900 = Nicholson, cr-ex 

A. (cont'd.) that was available to them in 
many circumstances, for the workers exposed. This was the 
National Occupational.» -1 forget what' it was called it’ was’ a 
Survey conducted by NIOSH in which individuals went into a 
one percent sample of plants in the United States to evaluate 
exposures to different carcinogens, and they had a list that 
they looked at. 

They noted considerable exposures, but in the 
NOSH...what's called the NOSH report and I forget what the 
acronym stands for...they did not evaluate the degree of exposure. 
The HEW...the three institutes report, the Califano report you 
are speaking of, made some very subjective estimates of the 
degree of exposure, which I think were excessive in some 
circumstances, in particular when the estimates I have made 
based upon other estimates of exposures in worker groups would 
have fewer individuals deceased in future years from asbestos, 
as did that report. 

Q. I believe you have indicated in one of 
(met es = and lecan t point it, out, that the setting of 
a threshold limit value might, ten, twenty, thirty years down 
the road people might even criticize that and once the mortality 
experience and the disease experience has been catalogued, say 
thirty years down the line, we might even criticize a threshold 
value that...a low threshold value...that might be accepted today. 
PSechiatacorrect? 

A. Well, I think...we see the, in fact even 
in the last few years, that criticism has arisen from numerous 
sources of the TLV of two, which has just been recently put 
forth. | 

Oa Les. 

A. So the answer is, very definitely that's 
likely. 

(emeNOULCe LL’ Dew laLGu LOR Stace tildce tie present 


state of laboratory analysis and predictability, that we can't 
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- 10l - Nicholson, cr-ex 

Dee iconted-j. wlust sO lLate tnigs in a. lab land 
say well, we can now predict so many deaths at, say point one? 
There is no way to do it without waiting for the actual event to 
happen? 

Aw No, there is.” You Can make. predictions of 
that in extrapolations from the available data. They are highly 
uncertain, but it provides guidance as to what your...and you 
can put limits on those predictions, so you can see what the 
range of possibilities are from the available data and use that 

10 information for regulatory purposes. So I think it's important 
to use, all the, information that is available, and not say we 
are going to take a guess at a standard and wait for thirty years 
to see if we are right or not. 

That has been done in the past, and the history 
is a very dismal one. 

18 OmwwAdatD el nope... dont misquote the Ontario 

Federation of Labour position, but they have taken a position 

theatet think.could be simply characterized as -— tear out the 

asbestos, have the government decide that there is, with 

independent scientists, a safe substitute that will be guaranteed 

20 to be nondisease-causing for the next fifty years, and then 
install it. Is there any...does that seem to you to be... 

MISS JOLLEY: Excuse me. That isn't 
representing what we consider... 

MR. MCNAMEE: Q. Well, perhaps I'll rephrase 
that. Assuming we take out asbestos, would you, yourself, know 

25 Of any...let's say. froma fire retardant. basis, would you, yourself, 
know of any materials that are, say, economically feasible to 
install that we could then say well, this is a material that 
has a laboratory guarantee of nondisease production for the 
next thirty years? 

THEOWLITNESS: A. © don't think we can make 


a guarantee of nondisease production. We can say that some of...I 
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= LOZ - Nicholson, cr-ex 
A. (cont'd.) know that some of the materials 
that are being used now and are available on the market, economically 
have far, far less disease potential than does asbestos, comparable 
5| asbestos materials. 
Gu Butmcould you,myourselr, say well, I can 
guarantee this material... 
Ase No. 
Q. It's perhaps beyond the bounds of present 
human competence? 
10 A. To a large extent such absolute statements 
would be, and I don't think anybody would make such absolute 
statements. 
MR. MCNAMEE: I have no further questions. 
Thank you very much. 
DR. DUPRE: You are welcome, Mr. McNamee. 
I 4thank We would-aketo pointitouti atrithistctime 


15 


that this is a good example of the Commission, of course, always 


being willing to accommodate counsel for maximum amount of time, 


but we did try very hard at the end of the afternoon yesterday 
to establish a schedule and I guess... 
20 MR. MCNAMEE: Am I being criticized? 

DR. DUPRE: ...you or your substitute, Mr. 
McNamee, were not here. We could have sat, you see, until 
aboutnsux dastenight;eibutiat five-fadteen® -i. 

MR. MCNAMEE: Well, I spent five minutes in 
questioning. I knew that... 

DR. DUPRE: Well, we did think we hada 


schedule, last evening. So all I'm saying, Mr. McNamee, this 


25 


MsmenoL- a Criticismp l “Mmgusty> trying: to pomt outphow useful it 

is for parties to try to have someone representing them at the 

time when we are trying to set the schedule for the second day. 
30 MR. MCNAMEE: Yes. Well I have always 


indicated. .siehavesbeensselected: foruselectivescriticism.reThe 
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- 103 - Nicholson, cr-ex 

MR. MCNAMEE: (cont'd.) other people put it 
up to one o'clock. 

DR. DUPRE: Well, Mr. McNamee, I just ask you to 

Bletake that point for what its worth. 

MR. MCNAMEE: Thank you. 

DR. DUPRE: I'll also ask you, perhaps, to take 
another...perhaps again this was when you were absent, but the 
other day we had a lively little moment in the classroom. As 
the chairman I did issue an invitation to all parties to please 

a refrain from editorializing when asking questions. 

Mre Ublanski,; did you wish to ask questions? 

MR. UBLANSKI: No. 

DR DUPRE. “DE. ULten 1 know Nas” passed. *Dr. 
Mustard, please? 

15 DR. MUSTARD: I have to ask a question, Mr. 
Chairman, because there is interesting information presented 
over the past day and a half. On page fourteen of what I guess 
became tab number...the age at which you receive your exposure 
to asbestos and the time of onset of cancer, which is the older 
you are, the greater the latency period will be Pie youTaLle 

20 exposed to asbestos, for lung cancer, but not with mesothelioma. 

But then you come to gastrointestinal cancer, 
which is figure nine of that particular document, in which you 
show the relative risk does not appear to increase once you've 
had the exposure. It seems to run fairly... 

oe THE WITNESS: That is added exposure does not 
appear to give rise to increasing risk, as is the case with the 
lung ecancer. 

DR. MUSTARD: That's right. You posed an 
interesting hypothesis on page fourteen, which gets us back to 
defence mechanisms and macrophages and everything else, but 

30 the point that you make which is an interesting one Ss) tnac 


of course the fibers passing into the gastrointestinal tract 
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- 104 - Nicholson, cr-ex 

DR. MUSTARD: (cont'd.) are into a different 
kind of physiological, biological system than fibers going into 
the lung, and the possibility of their clearance in the 
gastrointestinal system in fact is...I don't know if any studies 
have been done, you might not be able to answer this...might be 
better than in the respiratory tract. That's a speculation, I 
think, ethatsyou. put Sforward sor 

THE WITNESS: Right. 

DR. MUSTARD: ...on the cells. That, of course, 
would also hold true for the tissue around the larynx, because 
that's the way they are as well. My question really is, aside 
from getting into biological implications, has anybody done any 
Studies looking at the™fisk of gastrointestinal’ cancer;, if sit 
changes with time once you withdraw from exposure? 

We were given evidence in one of the earlier 
hearings that in terms of lung cancer when you pull people out, 
the risk tends to keep on going for awhile. But if your 
speculation is correct about gastrointestinal cancer and cancer 
Offtne= learynx,) 1) am putting in because * that’s part of the 
GI system, you might expect if you took people out of the 
workplace then, that the risk of gastrointestinal cancer might 
fall. Is there any evidence on that? 

THE WITNESS: I looked at the time course in 
the Patterson group, where they were reviewed, and there tended 
tobe a falloff in*recent» years," but® the? numbers were so small 
that it was hard to make any projections as to what in fact 
the time course was there. 

DR. MUSTARD: In other words, there really isn't 
any data developed in any of the studies upon this particular... 

THE WITNESS: None of a definitive nature. 

I was just trying to find out...I don't have the...maybe Selikoff. 
Just a minute. 
DR. MUSTARD: While you are looking for it, I 
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- 105 - Nicholson, cr-ex 
DR. MUSTARD: (cont'd.) just might comment 


further on it. It would appear the problem in looking at 


statistics, if indeed that kind of effect is. occurring, because 
depending on how you define the cohort and follow it when you are 
looking for cancer of the gastrointestinal tract...that's why 
I picked up the point and was wondering if there is any data 
that would allow us to have some feel for it, and whether 
PiecnicwpAart cular case if your) speculationsis: correct; that the 
actual risk does decrease after you withdraw people from 
10} eposure. 

THE,.WITNESS: .Going through all these tables, 
Tocan't. find anything in, here, for. that experience. 

Tecuessmen ls MuSOLry ~1ecouldn’ ti. tind..da table 
on the overall...wait a minute, I've got some information...on 
the overall risk of death at these sites individually. The 
. only number I have is that the gastrointestinal cancer expected, 
and this would be esophagus, stomach, colon and rectum, it would 
not include larynz, was twenty-two point seven expected, versus 
twenty-eight observed. So it's a considerably lower number 
than is seen in insulation workers where the exposure continues, 
29| Commensurate with... 

DR. MUSTARD: What workers are these? 

THE WITNESS: These are the Patterson amosite 
Plante whicn, OL .course., i. 

DR. MUSTARD: That had an exposure? 

THE WITNESS: That had the exposure, and then 
25; it stopped. So this is the group that one would look to to 
answer your question. Then in looking at that data individually 
first by exposure category, there was not that much dose-response 
that would ascribe increasing risk with increasing exposure, again 
as was seen in the insulation workers because of this factor, and 
when you look at it with time, I remember that there would appear 


to be a falloff in older ages, but it wasn't neatly a dose-response 
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- 106 - Nicholson, cr-ex 

THE WITNESS: (cont'd.) curve that went down, 
it was just a few scant numbers bouncing around. We are talking 
about five excess cancers, and that's not easily...not a data 
set that are easily used to provide definitive information. 

DR. @DOUPRE*s © Dr.= Nicholson, L"L1" just pose one 
last question briefly, if I can. 

Can we go back to tab nine and look once again 
at table one? 

THE WITNESS: Okay. 

DRE@DUPRE: | OPirsteor ally the dit ference” between 
the best evidence and death certificates with respect to 
asbestosis, what accounts for the rise an number? “1s"4t,° for 
example, largely cases of heart failure? 

THE WITNESS: Yes, there would be a lot of 
right side heart failure included. 

DR. DUPRE: Right side heart failure would be 
probably the main one? 

THE WITNESS: Yes. That would be the principal 
medical finding that Selikoff would attribute to asbestosis, and 
in this death certificate categorization it would have to be 
said as the underlying cause of death, asbestosis. 

DR. DUPRE: Could I ask another question? Is it 
fair to assume that any of a number of the one thousand? ana. .* 
what are we looking at here...no, is it fATrS tirsc OLvarl, to 
assume that any of a number of the two thousand, two hundred 
and seventy-one deaths may have occurred to individuals who had 
been diagnosed as being asbestotics? 

THEWWITNESS=. Sorry:..is it-fairr to say? 

DR. DUPRE: You have two thousand, two 
hundred and seventy-one deaths in all. 

THE WITNESS: Right. 

DR. DUPRE: Now, is it fair to assume that 


any of a number of those deaths could have been the deaths of 
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= LO? = Nicholson, cr-ex 

DR. DUPRE: (cont'd.) individuals who simply 
suffered from asbestosis? 

THE WITNESS: Yes. 

DR. DUPRE: Do you know how many? How many of 
all of these cancer deaths, for example, that are recorded here, 
let us say also had asbestosis or were sutseringatfrom it? 

THE WITNESS: In part it depends on how you 
define asbestosis as a disease, because that's not a clear cut 
entity. I mean you would...and I don't know...the number would 
depend on that diagnosis. There has to be a certain pulmonary 
function deficit coupled with a certain x-ray reading, coupled 
with perceived, with evident shortness of breath. There would 
be many, but I don't know the number, that would have died of 
other causes that would, in anybody's criteria, be classified 
as asbestotic. The number would, of course, depend upon the 
criteria. 

DR. DUPRE: But the raw data in the study 
wouldn't reveal that? 

THE WITNESS: No, because for many of these 
individuals there were not available data on their pulmonary 
function prior to death, or on the x-ray evidence of pulmonary 
scarring. 

DR. DUPRE: «Just one other point, I. appreciate 
that you have a very, very considerable medical team at Mount 
Sinai. Would there be a member of that medical team who you would 
view as particularly expert on the treatment of asbestotics and 
on what happens to them, what kind of mortality experience they 
have, the extent to which they may or may not have adverse 
responses to different kinds of treatment? 

THE WITNESS: Selikoff would be the one that 
would have that...that would be the only one that would have. 
That is, in that he has the clinical data that he has collected 


on the New York and New Jersey group, and corresponding mortality 
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- 108 - Nicholson, cr-ex 
THE WITNESS: (cont'd.) data on people that he 
had examined at different periods of time. 
| So in terms of the future mortality according to 
5| clinical signs at a point in time, that would be best be answered 
: by that study. We have a very limited bit of information in 
| that only about twenty or thirty people have died, of those in 
the Bedford group that we have followed up with the mortality 
related to the clinical findings in 1974. But it's twenty or 
twenty-five people, I recall. 
Me So that's the second set that we have that would... 
| and that will in fact be published before too long, I believe. 
DR. DUPRE: This will show what, again? 
THE WITNESS: It would look at the causes of 
death, see if the causes of death...sorry, fec-mersay that another 
- Way.s..to see if the manifestation of clinical signs of asbestosis 
are predictive of greater or lesser mortality in future years, and 
to what degree they are. 
DR. DUPRE: I guess, you see, quite aside 
from predictability, I have an interest in terms of compensation 
policies, simply in terms of, you know, what has happened to 
20 individuals who were asbestotics, what they died of other than 
right side heart failure, who might have expertise in that... 
the kind of nexus that exists, let us say, between asbestosis 
and various causes of death. 
THE WITNESS: Yes, there may be some information, 
and I don't have it because I haven't been With thiacestucy, on 
the background, the deaths of people who had received compensation 


for asbestosis, in the United States. Selikoff had a study, 


25 


and Peter Barth, I understand, as part of the review process 
that you are undergoing, and he was a participant of that. 

DR. DUPRE: He is doing a study for us. 

THE WITNESS: That information may be available 


from him. I don't know the extent to which it 1S. 
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me ABMS) Nicholson, cr-ex 
| DR. DUPRE: I see. So the study that you are 
thinking of there would be what has been called the Barth/Selikoff 
| study that was done for the insulators, the co-operation of 
uB theminsulators...c2 
) THE WITNESS: Yes, the compensation experience 
| of insulation workers in different parts of the country, as well 
as three different groups of asbestos-exposed Ind Eyl auals ern 
| New Jersey, were looked at. So we started with a mortality 
cohort and went back and asked what compensation experience they 
_ 10 had. It's retrospective in that sense, but it may provide some 
of the information you are seeking. But I don't know the details 
enough to discuss it. 
DR. DUPRE: Miss Jolley, would you care to 
rephrase my questions in any way, on this subject? 
MISSHUOLLE- 6 ONO7 ely USt.cr 
DR. DUPRE: Okay. 
Well, please, may I, on behaltaot.a liv OoLnmis:, 
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Dr. Nicholson, thank you most warmly indeed for your generosity 
with us and for having spent the time. Thank you very much. 
THE WITNESS: Thank you. 
20 DR. DUPRE: We'll now adjourn until Tuesday, 
phem/ theo uly. .1s that correct. at ten a.m. 


THE INQUIRY ADJOURNED 


THE FOREGOING WAS PREPARED 
25 FROM THE TAPED RECORDINGS 
OF THE INQUIRY PROCEEDINGS 
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Odiiipen Wl pe re 
EDWINA MACHT 


7 (6/76) 7540-1171 


23 oe: 


= 
evi 


(2 568) 


‘ @ ee % 
x4a-29 ,mORLodod 
x5 poy tigtt ybote sits so ee > Me 
deeo8 etd Selled aged aed TEMw woth. none 


: 7 —_ 
a4 notamuego-oo std- . e1e- vent ete se2 ‘ener easy 
& * 22S +09 
‘SLASGNS MOL sisamom 304  ~aaYT ‘;BaegeTtiw ant 
4 f a q _ ‘ t 
a5 ,vesndoo -o roa ‘tee197Ttbh Bi aiewtiow noses 
ft Suh. ¥ ni Sereoqts tsadeb to Bat SAete +B 
p 7 : r oJ I dat I 1 - a Ww L139 * » E not a7 7a {youte 
* 7 p 9 at 
sonalTts igi LscImoO ih Foxes HOA Woot Inagw 
5 van th tid, Sens d+ at svidueqro tses i 
C 3 wou i nob £ Sue peives® oie Sov. RoOlvams 
wi es of. souvent 
Lo =4-3*) Oy SLivo Vailas 3a. 6s Sut * « Gg 
4 I 
Fake sida nO (YaWo"UNs Af BlOseeees ym eae ss 
« «+ 7 » , ¥ 7 ij 2 .™™ 
ov ; - “SA AW 
- ¢ r i in * Pr ;a , i“ 
at i. £ = 1 4 “© aod , See : ] 4 =U yy 
“ep Toy to.  beseon. Vinasw +2omn voy ARSH z tos lor 


wT f fi i he fore tb & WwW “fT i 7 : a 5 _ nSu0 #0 


aey ny saan emit?’ ais -2ae08 nines fi  co% Ba it 
? 


eit 227 71 Fi a 


#4 


donot SAW nutORaAp? cee 
?£ at ey A.) “40h, MOS 7; 
] YRLUG Mi SHT 0 
We fi Ne et aes a 


~ BIa Kale 


